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PREFACE. 



In writiiig this little book, the object whicli I Lave 
Iliad in view liaa beeu not so much to cliaciias tlie geo- 
Llogical character of the Pacific Coast coal fields as to 
I give, what has never yet been published, a full and in- 
ftelligible description of the mines themselves as they 
t exist to-day. To what extent I bave succeeded in accum- 
fplinhing this, the reader must judge. 

I regret that my acqnuiutance with the mines of 
British Columbia, which are for the most part confined 
to Vancouver's Island, is not sufficient to justify me iu 
I' attempting to give any particular account of them. I 
■ }iave, therefore, excluded them from this work, although 
Jibey are of no little importance, and are rapidly increaa- 
pisg their annual production. 

The volume, in its present form, is mainly the result 

mi>t my owu work, travels and observations, extending 

over a period of nine or ten years, during which period 

3 safe to say I have done more work in, and have 

>een personally more familiar with the actual condition 

■.and workings of, the various coal miues of the Pacific 

fCoast than any other engineer has done. 

In addition to this, however, I am also greatly in- 
1, as the text itself will show, to the labors of my 
and former partuer, Mr, Theodore A. Blake, M. 
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E., who is even more intimately acquainted with tlie 
mines of Washington Territory than I have been myself, 
and whose early investigations of the Seattle coarfield, 
in particular, were exceedingly thorough and valuable. 
I desire, furthermore, to express my obligations es- 
pecially to Mr. P. B. Cornwall, Presidenir of the Black 
Diamond Coal Company; and, in general, to the officers 
and superintendents of the ow^er coal companies through- 
out the country, for the liberality with which they have 
not only furnished all such information as I have di- 
rectly asked from them, but also freely placed at my 
disposal every other facility for acquiring a full and 
thorough knowledge of their respective mines. 

W. A. Goodyear. 

San Francisco, March, 1877. 
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CHAPTEK I. 

CALIFORNIA. 

The coal fields of the western coast of North America 
are limited in extent, and of comparatively recent geo- 
logical origin. They are none of them of the Carbonif- 
erous Age, and, indeed, so far as yet known, none of 
them date back of the Cretaceous Period. They mostly 
furnish a non-caking, bituminous coal, which belongs to 
the class of lignites or brown coals. Vancouver's Island, 
however, produces caking coal; and some caking coal 
of good quality has also been found in Washington Ter- 
ritory. Small quantities of anthracite have been found 
on Queen Charlotte's Island, and probably also in Wash- 
ington Territory. But no workable mine of anthracite 
has ever been discovered on the Coast, and the little 
that has been found has always proved, on investigation, 
to have been the result of local and special metamor- 
phism. Of the two States and one Territory which 
border the Pacific Ocean between Mexico and British 
Columbia, Washington Territory is by far the most lib- 
erally supplied with coal. Oregon comes next, and Cali- 
fornia last. In fact, California is decidedly unfortunate 
in the extent and the character of her coal fields. For, 
although it is easy to find coal at many localities in the 
Coast Range from one end of the State to the other, as 
well as at certain points in the western foot-hills of the 



Sierm Neviida; jet it geaevally happens either that its 
quality is poor, or its quantity is small, or else tbat it 
is sitnated iu the heart of the mouutaius so far from 
market that the cost of tiansportation aloue would far 
exceed the value of the coal. 

I begin this treatise, however, without further prelude, 
by giving a description of the only field within the State 
where coal has hitherto been profitably mined, viz.: 



The Mt. Diablo Coal Tield- 

The extent of the Mt. Diablo coal field may be stated 
in broad terms to be some ten or twelve miles along the 
line of outcrop of the beds running through the northern 
part of township 1 north, range 1 east, and the north- 
western and central portions of township 1 north, 
range 2 east, Mt. Diablo meridian. 

The details of this line of outcrop are, in many 
places, very irregular, and especially so in the western 
portion of the field, where the hills are high, and the 
canons are deep and steep. But its general course may 
be described as follows: It is curvilinear, and convex 
towards the north. Beginning in the north-east quarter 
of section 7, township 1 uorth, range 1 east, it runs at 
first north-easterly, but curves rapidly to the east till it 
reaches a point in the north-west quarter of section 8, 
from whence it follows for almost three miles a nearly 
true east course across the northern portions of sections 
8, 9 and 10, and close to the northern edges of these 
sections. But in going easterly across section 11, it 
bends to the sonth, and crossing the south half of seo- 
tiou 12, enters the south-west quarter of section 7 iu 
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tbe adjoining townslnp. From tlieiiee it follows an 
in-egulav south-easterly course across tbenortU-weatern 
and ceutral portions of the towusliip as far as the 
"Brentwood Mines," upon the Rancho de Los Me- 
gauos, and near the Hue betweeu sections 22 and 27 of 
township 1 north, range 2 east. Beyond this locality 
to the south-east, the beds have not been traced with any 
certainty. The dip, throughout, is in a northerly di- 
rection; but it varies iu amoaut at different localities 
from 12° or 15° up to 32° or SS^', being generally highest 
L in the western portion of the field. 

A range of high hills, whose culminating points on 
I sections 8 and 9 reach altitudes of fifteen hundred to 
I seventeen hundred feet above the sea, runs in a general 
least and west direction across the northern half of 
■ township 1 north, range 1 east, and is separated by a 
•narrow valley on the south from the still higher mouut- 
rainous region which enlminates in the double summit 
of Mt. Diablo itself, three thousand eight hundred and 
/-six feet in height. 
In going east, however, from section !), the hills di- 
' minish in height, and following the line of the coal 
beds south-easterly across the next township, they 
gradually fall lower and lower, till we reach the level 
L of the valley at the "Brentwood Mines," which are sit- 
Knated in the edge of the San Joaquin plain, at an ulti- 
fctnde of only between one hnndrod and two hundred 
f Jeet above tide-water. lu its higher portions, this 
range of hills is deeply scored by canons in all direc- 
tions, and it is among these canons in the northern 
VBlop^s (if the range, that the hitherto paying mines are 
1 located. 
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The strata have been coiiaideraMj disturbed at nu- 
merooB localities by faults of greater or less magnitude; 
and the coal beds themselves are subject, ivithiu short 
distances, to so great variations iu thickness and quality 
of coal, as well as iu the character of the roeks which 
inclose them, that it is not possible with present knowl- 
edge to certainly recognize any single bed iu the eastern 
portion of the field as being the same with any one bf 
those which have been so extensively worked in the 
western portion. 

By the phrase, " Mt. Diablo coal field," as here used, 
must be understood not merely the actually productive 
region, but the whole extent of the belt through which 
there has been fouud some definite evidence of proba- 
bility that the beds were once continuous, or nearly so, 
and within which sufficient discoveries have been made 
to lead to the expeuditure of any cousideruble sums of 
money in explorations and attempts to develop new 
mines. The area within which the mines have hitherto 
beau profitably worked, however, is far more limited in 
extent. It lies among the higher hills in the western 
portion o( the belt above described, and includes a dis- 
tance of only about two miles and a half along the 
strike of the beds, from the western limits of the Black 
Diamond Company's workings in the nortli-east quarter 
of section 7, where the beds either split up and run out, 
or become too much crushed and broken to pay for 
working, to the most eastern limits of the Pittsbnrg 
Company's workings in the south-west quarter of section 
3, and the north-west quarter of section 10, iviiere they 
are stopped by the wail of a great fault which inter- 
veues between them and Stewart's mine on the east. 
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The "Central (i. e., Stewart's) Mine" is not here in- 
cluded within the profitably productive limits, for the 
simple reason that while it has produced considerable 
coal, its shipments having been sometimes as high as a 
thousand tons per month, it is more than probable that 
its production has been at a loss, instead of a profit, to 
its owners. 

Within the productive limits above indicated, the 
chief openings of the mines as w^ell as the dwellings of 
the miners, and other buildings, are, owing to the topog- 
raphy of the country, concentrated at two considerable 
villages, about a mile apart. The first of these villages, 
known as ** Norton ville," is located on the south-east 
quarter of section 5. 

The second one, known as *'Somersville," is chiefly 
on the south-east quarter of section 4, township 1 north, 
range 1 east. Each village is in the bottom of a sort of 
amphitheatre among the hills, and at the head of a deep 
canon, which runs northerly some three miles to the edge 
of the San Joaquin plain, from which point the distance 
north across the plain to the river is also in each case 
about three miles. Down each of these canons there 
runs a railroad of the ordinary gauge (4 feet 8J inches) 
to points of shipment on the San Joaquin river, just 
above its junction with the Sacramento. Each railroad 
is therefore about six miles in length, the Black Dia- 
mond Railroad running to the Black Diamond Landing 
(otherwise known as Xew York Landing), and the rail- 
road from Somersville (called the ** Pittsburg liailroad") 
running to Pittsburg Landing, some two or three miles 
further up the river. The height of the villages them- 
selves above tide-water ranges from seven hundred to 
eight hundred and fifty feet. 
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lu the north-west comer of tlio south-east quarter of 
seetiou 5, a round-toiiped hill rises to a height of one 
thousand three huuilretl iinil forty-eight feet above low 
water, and uear the middle of the line between the 
north-west and south-west quarters of section 4, a sim- 
ilar hill rises to a height of about one thousaud five 
hnudi'ed feet. Each of these two hills (between which 
runs the cunon of the Black Diamond Railroad) is con- 
nected with the hilla to the south, in which lie the 
mines, by a saddle some three hundred or four hun- 
dred feet lower than its own summit — the saddle be- 
tween Nortonville and Somersville being some three 
or four hundred feet higher than the village of Norton- 
ville itself. 

There are few points in the hills containing the mines 
which rise to a greater height than the higher of the two 
hills just described. At Nortonville, as well as at Som- 
ersville, the caiiou, at the head of which stands the vil- 
lage, forks iuto numerous branches which spread upwards 
in all directions to tJie south, south-east and south-west 
among the hilla, thus cutting up the surface of the min- 
ing ground by rongh and precipitous gulches, often two 
huudred to three hundred feet in deptb, so that the line 
of outcrop of the beds, as already stated, is at this locality 
very irregular in detaU. and deeply indented by the 
gulches. The rocks which inclose the mines consist of 
unaltered, grayish and reddish silicious sandstone, 
generally not very hard, alternating with occasional 
strata of rather soft clay-rock, the whole belonging to 
the latest formatious of the cretaceous period. 

The coal beds, which have been proiitably worked 
a greater or less extent, are three in number, and 
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ftiuowu respectively as the " Cinrk Vein," tbe "Little 
" and tlie " Bhick Dinmoiid Vein." Of these, the 
}lark VeiL is the highest in strati giaphicnl position; 
Bhexi iu oriler below it comes the Little Vein; while the 
Black Diiimotid Vein is the lowest, and nudevlies both 
the others. The beds lie nearly parallel with each 

I other, alt dipping to the north; and at the immediate 
localities of the Tillages, both of Nortonville and Somers- 
Ville, the amount of dip is from 30^ to 32°. 
In the Clayton tunnel, at Nortonville, the level dia- 
bince from the floor of the Clark Vein south to the roof 
of the Black Diamond Vein is six hundred and ninety- 
six feet, and tbe dip here being abont 31'-', it follows 
that the total thickness of the strata, including the 
Little Vein, between the Clark and Black Diamond 
, Veins is, at this locality, aboiit three hundred and fifty- 
iiie feet. At certain points the level distance betweeu 
|(he beds is somewhat less than it is here, while in other 
^aces it is considerably greater. This is due mainly 
3 changes in the degree of dip of the beds; though it 
a more than probable that the actual thickness of the 
strata between them also varies somewhat at different 
localities. 

All the valuable mining ground here for a distance. of 
^H-fiearly two miles and a half is now owned and controlled 
^Bbj three different companies, viz. : the Black Diamond 
^VCool Company, the Union Coal Company, and the Pitta- 
Tjurg Coal Company. The Black Diamond Company 
owns the south half of 8ection_5, the north half of section 
8, and the north-west quarter of section 9. The Union 
Company owns the south-west quarter of section 4, and 
insed to lease and mine the coal also in an adjoining 
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Bfrip to the east, "between six hundred and seven liim- 
dredfeetwide, on the south-east quarter of section 4. Tlie 
Pittsburg Company owns the balance of the sontli- 
east quarter of section 4, together with an additional 
ti'act which covers portions of the north-east quarter of 
section 9, the north-west qiiiii'ter of section 10, and the 
south-west quarter ol section 3. 



The Clakk Vein. 

The ouly bed which has been worked continuously 
throughout the whole distance controlled by theae com- 
panies is the Clark Yein. This bed varies in thickness 
at different points from a mimmum of eighteen or twenty 
inches to a maximum of four feet and a half, or a trifle 
over. The gi'eateat variations in the thickness of this 
btid, howtiver, do not occur withlu the limits of the J31ack 
Diamond Company's property, the minimum thickoess in 
that property being twenty -eight or twenty-nine inches, 
and tlie maximum thirty-eight or thirty-nine; while the 
average for the whole mile of the Cliirk Vein controlled 
by this company, and as deep as the workings have yet 
estended, is thirty-two or thirty-three inches. On going 
east from the section line, however, into the south-west 
qnarter of section 4 the bed grows rapidly thinner, and 
fur a considerable distance in the western portion of the 
Union Company's ground its thickness ranges under 
tweuty-fonr inches, being sometimes as low as eighteen. 
But in the eastern portion of the Union mine it again 
increases in thickness, and maintains across the soutb- 
easf> quarter of section 4 a thicloiess of from three to 
four feet, reaching its maximum in the Pittsburg Com- 
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lanj's groHiul not far from tbe Hue between sections 3 
Bid 4, where, as already stated, it is sometimes a little 
iver four and a half feet tliick. TLe Clark Vein is gen- 
irally free fi'om interatratificatioii of slate or dirt of any 
Cind, and with tlie exception of a certain portion in the 
fWeatern part of the Black Diamond Company's mines 
lear the south-west coiiier of section 5, whei'e, for sev- 
jBral hundred feet it Las been rather badly crnshed by 
SnoTements and bendiuga of tbe strata, the whole of it 
|uakes good, clean coal. Its roof and floor are also gen- 
erally very good, so that it reqnires bnt little timbering, 
tlie floor is everywhere good solid sandstone, and the 
»of througliont the Black Diamond Company's mines, 
jind in the western portion of the Union Company's 
ground, with few and small exceptions, eonsists also of 
'ihe same material. Bnt where the coal begins to in- 
crease in thickness iu the eastern part of the Union 
'mine, a thin stratum of rather soft clay rock makes its 
ttppearauce on top of the coal and between it and the 

Kverljing sandstone. Further east, this clay stratum is 
early continuous, forming, generally, the immediate 
roof of the coal throughout the Pittsburg Company's 
ground, and seeming, as a rule, to be thickest where 
the coal is thickest. It reaches, in places, a niasiraima 
tbickness of from two to two and a half feet, and as it 
separates easy from the overlying sandstone, it causes, 
_of course, some extra trouble and expense, and ocea- 
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the Clark Vein are, fii'st, the 
Black Diamond Company's openings, which are three, 
pf theee the first is what is known as the "little slope," 



or the "hoistiug slope;" tlie secoml is the "Mount 
Hope slope," and the third is the Black Diamond abaft, 
Hecond, the Union Company's slope. Third, the slope 
of the old "Eureka Compauj," which formerly owned 
a tract about eleven hundred feet wide immediately ad- 
joining the Union Company on the east, and now 
belonging to the Pittsburg Company. Fourth, the 
Pittsburg slope. Fifth, the "Independent shaft," sit- 
uated on ground formerly owned by the old "Inde- 
pendent Company," but now also belonging to the 
Pittsburg Company. 

The mouth of the "hoisting slope" of the Blact 
Diamond Company is situated iu the bottom of a deep 
ravine which runs up southerly and south-westerly 
among the hills, and is eight hundred and thirty-three 
feet above low water in the San Joaquin river. This 
elope, which is niaety-eight feet long, goes down to ths 
south with a pitch of about 35° through the strata over- 
lying the Clark Vein. From its foot, a level gangway, 
known as the "Clark Vein Main Gangway," has been 
driven east and west on the Clark Vein throughout the 
company's property, and is over a mile in length across 
the southern part of section 5. The slope ia furnished 
with a double track, and a ateam hoisting engine whose 
cylinder is 14"x30". Through this slope has been 
hoisted nearly ail the ooai which has come from the 
Clark Vein within the limits of the Black Diamond 
Company's property above the level of the Clark Vein 
main gangway, besides all the coal which has conie 
from the Black Diamond Vein through the Clayton 
tunnel. 

The mouth of the "Mount Hope slope" is situated 
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^ about four liuiidred aud fifty feet nortU-easterlj from 
tliiit of tlie "hoisting slope," and is seven hundred and 
ninety-seven feet above low water. The slope is two 
hundred and ninety-three feet long to the Clark Vein, 
and has an inclination, or pitchy of 37^15' to the south. 
From its foot, the "Mount Hope Gangway" runs east 
aud west on the Clark Vein through the property, and 
is also over a mile in length. The height of the "lift" 
between the Mount Hope and the Clark Vein main 
gangways (i. e., the slope distance measured ou the 
clip of the coal bed from centre to centre of these gang- 
ways), is in the vicinity of ihe Mount Hope slope about 
three hundred and six feet. But iu the western portion 
of the property the height of this "lift " iucreases con- 
siderably, owing to a decrease in the dip of the bed, 
the gangways being driven nearly level, or with only so 
much grade, about one lu one hundred, as is necesaaiy 
in order to drain them, and to facilitate the hauling out 
of the loaded cars. The Mount Hope slope is provided 
with a double track and a hoisting engine, with cylinder 
14"X30". From a point on the Mount Hope gang- 
way eighty-five feet east of the foot of the Mount Hope 
slope, a double tracked counter-slope runs down on 
the coal with a pitch of about ZIP to the north, a dis- 
tance of three hundred and seventy-seven feet to the 
"Lower Mount Hope Gangway," which is the lowest 
gangway yet opened on the Clark Vein by the Black 
Diamond Company. The coal from this lower gang- 
way, until they began to hoist through the shaft, was 
hoisted up the counter-slope by an underground hoist- 
ing engine 16"X30", placed at the head of the counter- 
slope, and supplied with steam from the boilers at the 
surface by a pipe leading down the Mount Hope slope. 
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The Black Diamond shaft is distant about six hun- 
dred and twenty feet in a direction a little north of 
west from the mouth of the Mount Hope slope. It is 
a vertical shaft, heavily and well timbered, and meas- 
ures twenty-two feet four inches by eleven feet ten 
inches from out to out, being divided into three com- 
partments, viz. : one pumping compartment five by nine 
feet, and two hoisting compartments, each six by nine 
feet ill the clear, inside of timbers. The mouth of the 
shaft is eight hundred and thirty-nine feet above low 
water, and its present depth to the level of the lower 
Mount Hope gangway is four hundred and fifteen feet, 
and the foot of the shaft is about fifty feet south of this 
gangway. The shaft is furnished with two iron, double- 
decked safety cages, each cage raising two loaded mine 
ears at a time, and each car containing about a ton of 
coal. The hoisting power for this shaft consists of a 
pair of large steam engines working directly on the 
winding shaft, each engine having a twenty-four inch 
cylinder, and five foot stroke. The cables used here 
are flat wire ropes winding on spools. 

The mouth of the Union Company's slope is situated 
very close to the line between the south-east and south- 
west quarters of section 4, and is eight hundred and 
sixty-six feet above low water. The slope itself is four 
hundred and seventeen feet long to the Clark Vein, witli 
a pitch of 37° 45' to the south. Prom its foot a gang- 
way nins east and west ou the Clark Vein through this 
company's property. Prom a point ou this gangway 
two hundred and forty-four feet west of the foot of this 
slope, a counter-slope runs down on the bed with a pitch 
of 28'' 23' to the northj three hundred and four feet to a 
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second gangway, and then about three hundred feet 
further to the third or lowest gangway in this mine. 
Each of these slopes was worked by a steam hoisting 
engine placed at its head, the underground engine at 
the head of the counter-slope being supplied with steam 
from boilers at the surface as in the case of the Mt. 
Hope and its counter-slope. 

The old Eureka slope was about two hundred and 
ninety feet long, with an average pitch of about 43^ 15' 
to the south. Ifc was furnished with a three-rail track 
and a hoisting engine, 10"X24''. Its mouth is seven 
hundred and eighty-six feet above low water. There 
was also a counter-slope fifty-five feet west of the foot 
of the surface-slope which went down some six hundred 
feet or more, and was furnished with a double track and 
a hoistiug engine, 12"X24". The whole of that portion 
of the Clark Vein originally owned by the Eureka Com- 
pany has already, however, been worked out and ex- 
hausted, and these openings are therefore now aban- 
doned. 

The Pittsburg slope is in the southeast cornsr of sec- 
tion 4. Its mouth is eight hundred and thirty-eight 
feet above low water. It goes down in a direction 
somewhat to the west of south, with a pitch of 25^ 50', 
and is about two hundred and forty feet long to the 
Clark Vein. It is furnished with double track and 
steam hoisting engine, 12"x24". From its foot a gang- 
way runs both ways on the bed through the company's 
property. From a point on this gangway twenty-five 
feet west of the foot of the surface-slope, a counter- 
slope runs down on the dip about eight hundred feet 
with a pitch of about 3P 30' to the lowest gangway in 
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tlie mine, TLere are, however, two intermediate gang- 
ways, one at a point three hundred feet and the other 
at a point five hundred aud seventy-nine feet down from 
the head of the counter-slope. The elope is double- 
tracked and is worked by a ateam engine, 14"X30", at 
its head. 

In the eastern part of this mine and distant nearly a 
a quarter of a mile from the foot of the aui'f ace-slope, 
there is another counter -slope running down from the 
upper gangway to the second one. This slope is also 
double-tracked and furnished with a hoisting engine. 
Both the underground engines are furnished with steam 
through pipes conducting it from the boilers at the 
mouth of the surface-slope. 

The Independent shaft is a vertical shaft sunk by the 
now defunct Independent Company about the year 
1865, at a point a little south-west of the centre of the 
north-east quarter of the south-east quarter of section i. 
The size of this shaft from out to out is nearly sixteen 
feet by ten, and it is divided insido the timbers into 
three compartments, viz.: one pumping compartment, 
three feet by seven feet eight inches, and two hoisting 
compartments, each four feet by seven feet eight inches 
in the clear. Its mouth is seven hundred and nineteen 
feet above low water, and it is seven hundred and ten 
feet deep. 

Some curious engineering was displayed in connection 
with the sinking of this shaft. It was represented, for 
example, at the time of its commencement, that it would 
strike the Clark Vein at a depth of from four hundred to 
four hundred and fifty feet; yet the position of the Olark I 
Vein, and the amount of its dip in this vicinity, were at ■ 
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BihnD time nlmady well known, and a little simple meas- 
irement and corapiitatiou would liave demons ti'ateil tlien 
Eas well fia now tbe fact that ft verticiil sliaft to tlie Cliirk 
Veiii at thut locality, must be iu the ueigliborliood of 
nine hundred and fifty feet in depth instead of four hun- 
dred or four hundred and fifty. However, they went 

I down seven hundred and ten feet, and then getting tired 

mot sinking, left about twenty-four feet in the bottom of 

Fthe shaft for a sump, and started a level tunnel to the 
south, at the depth of six hundred and eighty-six feet, 
for the coal. They drove this tunnel to the Clark Vein, 
its length proving to be (according to the best accounts 

[lafterwards obtainable) about four hundred and twenty 
St. When within about one hundred and fifty feet of 
e coal, they struck a large stream of water, which ne- 
cessitated heavy pumpiug machinery, and u st«am engine 
Was erected and a Cornish pump put in. But the found- 
IJltiona for the engine were bud, and it was never firm 
4ipon its bed. Moreover, the only available water was 
^at from the mine, which was so heavily charged with 

f » mixture of varions sulphates, with probably some free 
Bulpburic acid, as to be esceediugly destructive to the 
boilers. Nevertheless, the Clark Vein was at last 
readied, and a gangway driven, and a considerable area 
of coal worked out above its level, stretching upward 
towards the lower workings of the Eureka Company. 
But the work was done at a heavy losS; and it was finally 
abandoned, the parties who iuaugaruted it becomiug 
bankrupt. It is said that the amount of money ex- 
pended here before the coal was reached was over one 

Ljinodred and fifty thoasand dollars. While tbe work 
El in progress n connection was made with the lower 
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Eureka workings by a sLoot driven up along the coiil for 
purposes of veiitiliition. This shoot iifterwunlu an- 
swered the purpose of a water-drain for the Eurekik 
mine; and the Eureka Compauy, luivingiii tlte course of 
time purchased the Iudepeiidt;nt property, employed 
the Independent shaft, at considerable expense, for & 
year or two, merely aa a pumping sljaft, in whieh the 
water was lield at a certain level, which just sufficed to 
drain the lower workings ot their own mine. But after 
having exhausted the Clark Vein in their own property 
down to the top of the old Independent workings, the 
Eureka Company, in its turn, stopped work, and subse- 
quently sold both the Eureka and Independent proper- 
ties to the Pittsburg Compiiny, which now owns them. 
The Independent shaft is now abandoned and idle. It 
will be noticed, however, that the level at which the 
tunnel from the foot of tbia shaft atruck the Clark Yein 
is at a considerably greiiter depth than any other point 
which has yet been reached in the Mt. Diablo mines. 

As a general rule, the coal close to the surface of the 
ground is not of good quality in any of the beds. The 
outcrop of the Clark Vein is in many places nothing 
more than a soft clay sliale, light brown in color, and 
veiy slightly carbonaceous. At a few points there was 
good coal in the Clark vein very close to the surface; 
but the depth at which the coal in this bed first becomes 
marketable generally ranges from one hundred to two 
or three hundred feet, measured on the dip of the bed. 

The height to which the coal hus been worked in the 
hills up towards the outcrop, varies greatly, of course, 
at different localities, depending on the configurutiou of 
the surface, which the ravines have scored so deeply; 
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and at one point depending on another circumstance, 
viz., the fact that immediately to the south of the **. Lit- 
tle Slope" of the Black Diamond Company, and extend- 
ing for a considerable distance, both east and west of 
it, there was an area of several acres in which the coal 
was entirely wanting, and which presented every ap- 
pearance of having been at some time in the past on 
fire and burned out. The maximum height, however, 
to which the coal has been mined on the Clark bed, 
within the limits of the Black Diamond Company's prop- 
erty above the Clark Vein main gangway, is about six 
hundred and seventy-five feet; and a fair statement for 
the avei^age height of the workings above this gangway 
for the whole distance of a mile across the southern 
part of section 5, would be about five hundred feet. 

The height of the **lift," also about one mile in 
length, between the Mt. Hope, and the Clark Vein 
main gangways varies from a minimum of three hun- 
dred and six feet in the eastern portion of the mine to 
a maximum of about five hundred in the western por- 
tion, owing to a decrease in the dip of the bed going 
west. Probably a fair average for the height of this 
lift for the whole mile would be about three hundred 
and fifty feet. The height of the next lower **lift," 
and the present lowest one on the Clark Vein, in the 
Black Diamond Company's mines, i. e., the lift between 
the Mt. Hope and the Lower Mt. Hope gangways, in- 
creases going west from three hundred and seventy- 
seven feet in the eastern part of the mine to about 
four hundred and fifty in the western part. This ** lift" 
is now only about four thousand three hundred feet 
long, the Lower Mt. Hope gangway not having been 
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driven so far to the west aa the upper gaugwajs have 
been. 

Tlie Clark Veia at the present time {1877), may be 
sail! to be practically esLaHsted tLrougLout tlie Black 
Diamoiicl corapaiij's property ilown to tbe level of the 
Lower Mt, Hope gangway, the quantity of coal which 
yet remahiR to be extracted from above that level being 
very small; but below this gangway it is all uutmiched 
and Holid. 

In the Union mine, they have worked above their 
(Jhtrk Vein gangway No. 1 {t. e.), the gangway at the 
foot of their surface-slope, for a height of about 600 
feet up to the old Manhattan gangway. The latter 
gangway (driven by the old Manhattan Company, which 
formerly owned the north-west quarter of section 9, 
and afterwards sold it to the Black Diamond Com- 
pany), started ou the outcrop of the Clark Veiu in 
the bed of ft gnlch in the south-west part of the 
sonth-eaat quarter of section 4, and was driven west- 
erly on the Cliirk Vein some twenty-four hundred or 
twenty-five hundred feet, extending for most of this 
distance into and along the southern edge of the south- 
west quarter of section 4. Some coal was extracted 
here by the Manhattan Company, and their workings 
are said to have extended in places as high as about 
three hundred feet above this gangway. But these old 
workings have long been caved and closed, and there is 
no very reliable informiitiou obtainable now aa to their 
exact extent. The Manhattan Company also drove a 
tunnel from thia gangway south to the Black Diamond 
Veiu, and opened several hundred feet of a gangway on 
that bed, but never took out much coal from there. 
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I The lieigbt of the lift in tbe Union Mine between tlio 
Clark Vein gangway No 1 and tlio Clark Vein gangway 
Jfo. 2 is about three Liuulred and foiirtoet; and through- 
out the Union Mine the Clark Vein is now exhiinsted 
down to the level of this latter gangway, which is only 
B few feet higher than the lower Mt. Hope gangway of 
tbe Slack Diamond Company. Furthermore, the Union 
Company have continued their counter-slope some three 
hundred feet further down the dip, and driven from its 

tloot auother gangway (their Clark Vein gangway No 3), 
from which, in 1876. they were working au a<klitioiiaI 
Hft of about three hundred feet of coal. Thia gang- 
way was driven west only about eighteen hundred feet 
from the foot of tbe counter-slope when the mine was 
abandoned and closed in December, 1876. 

» There are no accurate records now obtainable of the 
extent of the workings in the upper part of the old Eu- 
reka Mine, But the Clark Vein was entirely cleaned 
out here as far up as it would pay to work towards the 
outcrop, aud it ia evident, from the situaiiuu of the 
slope and the shape of the hills at that locality, that 
these workings must have exteuded in places to a height 
of some five or six hundred feet above the gangway which 
rana at the foot of their surface-slope. The Eureka 
Company also worked out through their counter-slope 
two additional lifts, aggregating some six hundred feet 
or more below this gangway, and cleaning out everything 
down to the top of the old Independent workings, from 
which point tbe distance down through the latter to the 
gangway at the level of the tunnel from the foot of the 
Independent shaft, must have been in the neighborhood 
of four hundred feet, since the total distance measured 
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on tlip liip of tlie bed from this lowest gangway iip to 
the gangway iit the foot of the Eureka surface-slope 
was between owe thonsjiuil and eleven Iraiidred feet, 
Thus, for a certain distance, here in the ground for- 
merly owned by the Eureka and Iiulependent companiea, 
the Clark Vein is practically exhausted to the depth 
of fifteen hniulred or sixteen huiiilred feet measured 
ou the dip of the bed from the outcrop down to the 
tunnel from the foot of the Independent shaft. But 
a direct comparison of this distance with the distances 
down from the outcrop at other localities, will not 
give the correct differences of absolute height between 
the bottoms of the mines, since the hills along the line 
of outcrop vary a good deal in height, and rise consid- 
erably higher in the Union aud Black Diamond prop- 
erties than they do here in the old Eureka. In fact the 
distance on the dip of tlie bed from this lowest gang- 
way of the old Independent Company up to the level of 
lower Mt. Hope gangway of the Black Diamond Com- 
pany, would be about seven hundred and forty feet. 

In the Pittsburg mine, the coal on the Clark Vein 
lias been worked to heights ranging from six hundred 
feet, or less, to a maximum of between nine hundred 
and a thousand feet ou the dip above the gangway 
which runs at the foot of their surface-slope, aud above 
the highest of these workings the additional distance 
up, through soft and worthless coal and shale to the out- 
crop itself, is from two hundred to three hundred feet. 
Below the foot of the surface-slope, there have been 
worked through the couuter-slope iu the Pittsburg 
mine three additional lifts of three hundred, two hun- 
dred and seventy-uiue, and two hundred and twenty-one 
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feet respectively, making the total maximum depth 
worked on the Clark Vein in this mine, measured on 
the dip, between seventeen hundred and eighteen hun- 
dred feet; and below the lowest Pittsburg gangway it 
will still be about five hundred and thirty feet farther 
down the dip to the level of the tunnel from the foot of 
the Independent shaft. 

The Little Vein. 

Before speaking of the workings on the ** Little 
Vein," it will be well for the sake of clearness to de- 
scribe two tunnels in the Black Diamond Company's 
property which are driven from daylight south into the 
hills, and run nearly level through the superincumbent 
strata to the Black Diamond Vein. The first of these 
is known as the Upper Black Diamond Tunnel. This 
is the highest and the oldest of all existing openings to 
the Black Diamond Vein. Its mouth is in the right 
hand or south-east side, and near the bottom of the 
same ravine in which is situated lower down the mouth 
of the Clark Vein hoisting slope. It is distant from the 
latter a little over eight hundred feet, in a direction 
somewhat to the west of south, and is one thousand 
and thirt^'-four feet above low water level. It is also 
some little distance to the south of the line of outcrop 
of the Clark Vein. The tunnel is straight, and runs in 
a direction about 2-^ east of true south for a distance 
of four hundred and twenty-two feet to the Black Dia- 
mond Vein. At a point one hundred and twenty feet 
from its mouth, it cuts a seam of coal, which is at this 
locality fourteen inches thick. At a point one hundred 
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and iiiuety-six feet from its mouth it cuts another aud 
smaller seam. These two are the ouly seams of coal 
exposed iu the Upper Black Diamoml Tnimel above the 
Black Diamond Veiu ; the rest of the strata consisting 
of sandstones aud shales. 

The second of the two hmuelB now in question has 
been already mentioned, aud is known aa the Chiyton 
Tunnel. Its mouth is in the bottom of the ravine, 
about one Iniiidred aud sixty feet south -westerly from 
the mouth of the Mt. Hope slope, and is seven hundred 
and ninety feet above low water. This tumiel is also 
straight, and runs about 4^^ to the west of south, a dis- 
tance of nearly eleven hundred feet to the Black Dia- 
mond Vein. It has au ascending grade of about one 
foot in a hundred going in. Tlie distance in from its 
mouth to the point where it cuts the ceutre of the Clark 
Vein ia three hundred and sixty feet, 

The following sketch shows a section of the strata aa 
exhibited along the lin« of this tunnel. The various 
strata are numbered in the sketch to correspond with 
the numbers in the first column of the tabular descrip- 
tion which immediately follows. The dip here being 
about 31*, the actual thickness of the strata is a trifle 
over one half the distances which they occupy respec- 
tively along the level floor of the tunnel. In the last 
two columns of the tabular description, both 
figures are given ; the first one containing the respective 
level distances along the floor of the tunnel, aud tBe 
last one the actual thicknesses of the various strata in 
feet and decimals of a foot. 
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Section of Strata ox uxe of Clayton Tunnel. 



Dtctai.ec am AcnuS 

fl«o«-«rtaB- thickMc* 

DESCBimOX. ael. te fiecu •f itnta. 

ia feet. 

1. BliACK Diamosd Tkix. fortj inches coa]« with weren or eight 

feet of bone abore and belov 35.0 18.0 

2. Heavy.bedded auidst'>ne— Drjr €6^ ^J2 

3. HesTT-bcdded sandstone— Wet 40JO liO.6 

4. Thin-bedded and ferrag^inoas landstmie 4.0 SJD 

ft. Heavy-bedded sandstone— Wet 310 14 

6. Thin-bedded carbonaocons shales— D17 iOJO 5.3 

7. Numenms alt^rs.ations of sandstones aud thia shales: some ot 

the latter carbonaceous— D17 ^JO 18.1 

8. Bearjr-belded sandstone— Dry 7OJ0 luJt 

9. Alten^ations of sandstone and thin shales, the latter some. 

times earbnnar^ons— Wet 25.0 12.9 

10. Same alternations ss in 9. but dry 45.9 23.2 

11. C04I., fire or six inches thick 1.0 **Ji 

12- AHematJcns of sandstones and thin shales- Dry 139j0 716 

13. HeaTT-bedtied sand-rock- Dry 46^ 24.7 

14. CoAi. about one foot thick, with »ix inchescrf bone on each aide 

of it 40 2j0 

15. Hea\y.bedded sand-rock— Dry IMO 75.2 

16. Heavy-bedded sand-rock- D^ 1*0 9J3 

17. Coarse-grained »and rock, generally heaTy-bedded 6ftjO 33j0 

18. CZ.ABK Teut, thiny-foor ibches cf coal 5.5 2.9 

19. Same sandstone as in 17 137.5 70.8 

20. Fine-grained, blnieh and clayey rock, moderately heavy-bed- 

ded, with occasional bands of ooaner sand-rock a few inches 

thick. 127.0 65.4 

21. Thin-bedded clay shales, to month of tunnel 93il 47.9 

Between 15 and 16 in the aVTresecticn there is a streak of carbcnAceoos shale 

foot thicc, and also a seoood cne of abont the uune tLickne^s betmeen 16 and 17. 



As there are two little seams of coal above the 
Black Diamoud Yein in the Upper Black Diamond tan- 
uel, so also there are two little seams in the ClaTton 
tunnel between the Black Diamond Vein and the Clark 
Yein. Bnt it will be seen, on closer inspection, that 
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the positions of the iippei- ami lower little seams in the 
two cases do not correspond to each other respectively. 
lu fact, their distances from the middle of the IJIack 
Diamond Vioii are bucIi that the lower seam in the 
Cliiytou tunnel corresponds closely in position with the 
upper Ream in the upper Bhick Diamond tnnnel; while 
there ia no seam in the Clayton tunnel corresponding to 
the lower one in the upperBlack Diamond tunnel; and 
furtliermore, the niontli itself of the latter tnnnel ap- 
pears to be further south by some sixty feet than the 
proper position at this level for the upper seam of the 
Clayton tunnel. Therefore, as the distance between 
these two tunnels in the direction of strike of the 
beds ia oidy some three or four hundred feet, and 
as no faults of any magnitude have been discovered 
within this distance in any of the workings on either 
the Clark or the Black Diamond Vein, it is Gxtremeiy 
probable that the lower seam in the Clayton tunnel ia 
really identical with the upper one in the upper Black 
Diamond tunnel, in spite of the fact that if we consid- 
ered the respective thicknesses of the seams atone we 
might be induced to draw an opposite inference. More- 
over, the entire disappearance of the lower little seam 
of the upper Black Diamond tunnel within the short 
distance of less than four hundred feet between it and 
the Clayton tunnel, and the decrease in thickness of the 
upper little seam of the upper tunnel within the same 
distance, from fourteen inches to five or six inches only, 
are in perfect keeping with unmeroua other cases 
througliont the Mt. Diablo mines, in which consider- 
able variations in thicknesses of strata within short dis- 
tances are matters not of doubt but of certainty, having 
been fully exposed by the underground workings. 
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It has been previously stated (page 10), that the 
number of beds which have been profitfibly worked at 
the Mount Diablo mines is three; but it will be seen 
presently that there is a strong probability that at 
different localities two separate and distinct beds have 
been confounded under the general name of ** Little 
Vein," and that the whole number of beds which have 
been more or less worked with profit, should, therefore, 
be stated at four. 

There have been no ** Little Vein" workings in the 
property of the Black Diamond Company, for the rea- 
son that in this portion of the field none of the little 
seams where cut by tunnels between the Clark and 
Black Diamond veins have been of suificient thickness 
to pay for working. But in the eastern part of the 
Union Mine, and also in the western part of the old 
Eureka Company's ground, one of these little seams 
reached a thickness ranging from sixteen to twenty- 
four inches of good coal, and has therefore been quite 
extensively worked, yielding an aggregate of perhaps 
from forty to fifty thousand tons of coal. This vein 
is in all probability identical with the upper little seam 
in the Clayton tunnel; for the total thickness of the 
strata between it and the Clark Vein in the Clayton 
tunnel is about one hundred and twenty feet, while the 
thickness between the Clark Vein and the *' Little Vein," 
which has been worked in the Union and Eureka, as 
shown by the workings at two different localities, is in 
the Union ground about one hundred and seventeen 
feet, and in the Eureka ground about one hundred and 
nineteen feet. There can be no question about the 
Little Vein in the Eureka ground being identical with 
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that in tlie Uuion; for the workings liava actually con- 
nected with each other uudei-gi'ound. But at a poiut 
considerably farther east, iu the Pittsburg Mine, and 
iu the north-east corner of the north-east quarter of 
section 9, a "Little Veiu" baa been worked to a cou- 
Biderable extent by means of a little slope driveu down 
to it through the Clark Veia, at a point a few hundred 
feet BOiith-weat of the mouth of the main Pittsburg 
slope already described. And here the thickness of 
strata as exposed in the little slope below the Clark 
Yein, and above the Little Vein, is about two hundred 
and fifteen feet. It is probable, therefore, that this 
"Little Vein" is a different seam from the one in the 
Union and Eureka grounds, and that it underlies the 
latter. 

The Black Dloiond Bed. 

The chief openings to the Black Diamond Bed, with 
the exception of the two tunnels ah'eady described, do 
not run directly out to day-light, but are in the shape 
of tunnels entirely uudergrouud, driven south from 
various gangways on the Chirk Vein. 

The Black Diamond Company has four such tunnels. 
Two of these run south directly from the Black Diamond 
shaft. The first or upper one, known as the "Black 
Diamond Tunnel No. 2," is at the level of the Mount 
Hope gangway, which it intersects at a point two hun- 
dred and sixty feet south of the centre of the shaft. 
The secoud, and lower one, known as the "Black 
Diamond Tunnel No. 3," starts from the foot of the 
/ shaft at a point about six feet higher than the level of 
L the lower Mount Hope gangway, so that the curs fi-om 



d 



CALIFOBNIA. 



31 



fljis tunnel will run on to the npper platform of tlie 
iouble-decked cage which receives at the same time on 
ts lower platform tbe eiirs from the lower Mount Hope 
jangwftj. 

Prom the south ends of these tunnels, gaiigwuja are 
ftriven both east and west on tbe Black Diamond Vein, 
Hid are k)iowu respectively as the "Black Diamond 
Baugwaj No. 2," and the "Black Diamond Gangway 
No, 3." The gangway described hereafter at the south 
Bnd of the Clayton tunnel, and formerly known as the 
"liower Black Diamond Gangway," being now called 
lilie "Black Diamond Gangway No. 1." 

About twenty-one hundred to twenty-two hundred 
feet west from the shaft, two other tunnels are driven 
:8outh to the Black Diamond Vein, one from the Mount 
iBope, and the other from the lower Mount Hi»pe gang- 
Isfty. These tunnels are knowu respectivgly aa tbe 
*«West Black Diamond Tunnel No. Si," and the "West 
^'Elack Diamond Tunnel No. 3." 

In the Union Mine, a tunnel runs south from the 
Clark Vein gangway at the foot of the eurfaeo elope, 
[jUnd in line with that slope to tbe Black Diamond Vein; 
md a lower tunnel to the 8ame vein runs south from 
a gangway on the Clark Vein nest below tbe one at 
iiefoot of the surface alope, and is about seven ty-tive 
let east of the counter-slope already described in this 
le. From the south end of the upper one of these 
nels a gangway was driven a few hundred feet to the 
it; but the driving of this gangway was stopped 
when it was found tliat it was south of the section line, 
Old. therefore in ground belonging to the Black Dia- 
Bioud Company. From the south end of the lower 
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tunnel, a gangway has been driven a long distance west, 
and a considerable lift of coal worked out above it and 
between it and tbe section line. 

From tbe south end of the upper Black Diamond 
tunnel already described, in the ground of the Black 
Diamond Company, a gangway was driven a few hun- 
dred feet to the east, and over three-fourths of a mile 
to the west. 

From the south end of the Clayton tunnel the Black 
Diamond Gangway No. 1. (formerly known as the 
** Lower Black Diamond Gangway ") was driven west 
considerably over three-fourths of a mile, and east a lit- 
tle less than three-fourths, making the total length of 
this gangway something over a mile and a half. This is 
the longest single continuous gangway which exists in 
the Mt. Diablo mines. For a short distance at its east- 
ern end, it runs along but a few feet below the level of 
tlie old Manhattan Gangway on this bed, already men- 
tioned, and driven many years ago; and this part of the 
Black Diamond Gangway, No. 1. was only driven for 
the sake of making a connection with the old Manhattan 
tunnel for purposes of ventilation. 

The Black Diamond Vein is everywhere a much more 
expensive bed to work than the Clark Vein. This is 
owing to the bad character of the immediate roof and 
floor of the coal. The whole thickness of the Black 
Diamond bed varies in different localities from six or 
eight to eighteen or twenty feet. But the greater por- 
tion of this thickness consists of interstratified clay — 
slate, and ** bone," — the last word being a miners' term 
to designate a very impure, slaty and worthless coal, 
which forms a weak roof and a bad floor, requiring 
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^nQuch timbering and gradually swelling so badly on ex- 
posure to the air as to crush the timbers, and necessitate 
frequent cutting down of the bottoms of the shoots and 
the gangway floors. The workable coal, wherever it ex- 
tends in the Black Diamond Vein, liea nearly in the 
middle of the mass forming the thick bed just described, 
and baa bone aud shale both above and below it. It 
generally attains its maximum thickness at those locali- 
ties where the whole bed reaches its maximum de- 
velopment, or in other words, where the workable coal 
is thickest; there, also, the "boue" aud slate are thick- 
est, both above and beneath it, and vice versa, where 
the total thickuens of the bed is least, there the worka- 
ble coal thins out or even disappears entirely aud the 
whole bed becomes worthless. The coalitself, however, 
in this bed, wherever thick enough to be worked with 
profit, is generally clean and free from interstratlfied 
slate or "bone", and there have been considerable 
areas in tlie Bhtck Diamond Vein which have yielded 
rather iietter, because harder, coal than moat of that 
produced by the Clark Vein. 

Thronghout the whole length of the upper Black 
Diamond Gangway, except tor a little distauce in the 
extreme western portion of the mine, the coal was good, 
and its thickness avernged about forty-four inches 
though varying at different points from thirty-six to 
fifty-four. 

The maximum height of the lift worked out above 
this gangway was about five hundred and seventy-five 
feet. But its average height was much less than this, 

Kflmounting to not far from three hundred and fifty feet. 

^B.^he height of the lift between the upper Black Dia- 
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moDtl Giiugway aucl the Black Diamond Gangway No. 
1., varied from a minlmnm of about four liuudred 
and twenty feet at a point some four or five Ltiudred 
feet west of the upper Black Diamond tunnel, to a 
maximum of a little over five hundred and fifty feet in 
the western part of the mine. This increase iu the 
height of the lift towards the west is due here, as well as 
on tlie Clark bed, to, a decrease in the amount of dip oa 
we go west. 

There waa a small patch of good coal left nnworked 
above the top of the highest workings above the upper 
Black Diamond Gangway, which is now inaccessible 
fiom below, but which may possibly be worked out 
hereafter by means of a new and shallow opening 
from the surface of the hills: and there are also a few 
acres of good coal not yet worked out in the northwest 
quarter of section 9j above the level of the Black Dia- 
mond Gangway No. 1. But with these two exceptions, 
the Black Diamond Vein is already exhausted dovm 
to the level of the latter gangway. 

The height of the lift between the Black Diamond 
Gangway No. 1 and the Black Diamond Gangway No. 2, 
at a point about five hundred and ninety feet east of the 
Black Diamond Tunnel No. 2, is three hundred and 
fifteen feet. At the youth end of the Black Diamond 
Tnnnel No. 3, the height of the lift from tliere up to the 
Black Diamond Gangway No. 2, is three hundred aud 
eighty-two feet. 

From the soulh end of the Clayton tunnel, westerly, 
along the Black Diamond Gangway No. 1, the coal was 
worked continuously all the way, and the whole lift ex- 
hausted as fur west as the gangway was driven. For 
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a few hundred feet, liowever, to the west of the tunnel, 
the coal was not quite so thick as it was in the upper 
gangway, the average for the first eight hundred feet 
here being only about thirty-four inches; and at a point 
one thousand and sixty feet west of the tunuel there was 
a small fault, bej^ond which, for a distance of some three 
hundred feet, the coal w^as rather soft. But west of this 
the coal again was good and hard, and with an average 
thickness of probably forty inches, reaching in places a 
maximum of four feet and a half. 

To the east of the Clavton tunnel, the coal on this 
gangway was thinner, but maintained an average (tljough 
gradually diminishing), thickness of twenty-nine inches 
for a distance of some three hundred and thirty feet, 
becoming gradually, however, more and more streaked 
-with **bone." Within the next fifty feet, it dwindled 
rapidly to only eight or ten inches in thickness, becom- 
ing entirely worthless, and at the same time so dirty as 
to be called no longer **coal," but **bone." From 
thence, eastward, for a distance of between eight hun- 
dred and nine hundred feet along this gangway, there 
w^as no coal of any value whatever, and the total thickness 
of the bed for a portion of the way was only some five or 
six feet, consisting entirely of slate and bone. But at a 
point about twelve hundred and fifty feet east of the 
tunnel, the coal again comes in, and then continues of 
fair quality and with a thickness ranging from two and 
a half to three and a half feet, for a distance of some- 
thing like two thousand feet in the north-west quarter 
of section 9. This quarter-section covers a massive hill, 
which rises to a height of a little over fifteen hundred 
feet above tide-water; and it is probable that the good 
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codl in tLisljill, at about tljeceiilral part of tbeqiiarter- 
eectiou, extends to a lieiglit of nine hundred or one 
tlionsaud feet on tLe dip of tlie bed above tlie present 
gangway. But it lias yet been worked to a height of 
only about three hundred feet above the gangway; 
thoiigh at one point a shoot waa driven itp to teet its 
quality some seven linndred feet above the gangway, 
and it was found to be good as far up as this shoot 
extended. 

At a considerable distance to the east of the old Man- 
hattan tnnnel, two or tbree other openings have been 
made to the Bhicb Diamond Vein by means of tunnels 
and slopes driven by the old Eureka and the Pittsburg 
companies in gi-ound now belonging to the latter com- 
pany, but the coal waa not found thick enough and 
good enough to pay for working, and no mining of any 
account has been done tliere. It ia only within the mile 
and a half already described, which is traversed from 
end to end by the Black Diamond Gangway No. 1, that 
the Black Diamond Vein has ever been worked with any 
profit. 

Faults and Distuebances. 

Throughout the Mt. Diablo coal mines the beds are 
frequently more or less disturbed by faults and disloca- 
tions. Within the two and a half miles of profitable 
working, some seven or eight of these faults are of con- 
siderable magnitude, involving throws of from ten or 
fifteen feet to one hundred and fifty feet or more, and 
immediately outside of this two miles and a half, both 
on the east and on the west, there are disturbances of 
still greater magnitude . But besides these larger faults, 
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blie smaller disturbances scattered throughout the mines 

Bud involving well-marked dislocations, or throws, of 

Brom five or six feet down to as many inches or luas, are 

ifextremely numerous. These disturbances are generally 

most sharply defined and may be most easily studied in 

the Clark Vein. Many of the smaller ones are entirely 

locaJ in character, and extend but very short distances; 

aid it is ouly a very few of the largest ones which ap- 

bear to extend through the whole mass of strata between 

3ie Clark aud Black Diamond Veins with snfficient nui- 

^rmity iu character aud direction to render it possible 

I recognize with certainty the same fault iu both the 

Ireins. 

The longest distance which occurs anywhere in the 
mines without any fault or ilistnrbance of noticeable 
paagnitude, is a distance of about two thousand feet on 
Ite Clark Yeiii, stretcliiug east from the Black Diamond 
Jiaft into the western portion of the Union mine. The 
oi of the Black Diamond sliaft itself, however, ia 
namediately opposite the poiut where a fault, involving 
ft throw of from fifteen to tweuty feet down to the west, 
i tlie Lower Mt. Hope gangway. This fault, 
like most of the larger ones in the Mt. Diablo mines, 
has a north-easterly and south-westerly course, and its 
plane dips at a steep angle towards the north-west. It 
shows through all the upper works on the Clark Vein, 
and its position may be traced upon the mine-map by 
the sudden changes in the directions of the three suc- 
cessive gangwa3's on that veiu, where it crosses them. 
It is also probable, through not certain, that this fault 
extends through the intervening strata to the Black 
Diamond Vein, as there is a fault of several feet down 
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a thin and ii'reguliir seam, wLieb lieiuls first up and 
tbeu (iown to the west, to where the coal comes iu on 
the gangway again, which it does with a jnmp down to 
west at a point about seventeen feet west of the twelve- 
inch jump last noted. We then have 

5 ft. farther west, a jump of 10 inches down to west. 



12" 



20 
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down 



Tills was the last jump measured; but there were 
more of them, and the " trouble" extended some little 
distance further west. Thronghout its whole extent, 
both coa! and sandsfone were of course very badly 
crushed, some of the latter being just ready to fall to 
powder and ruu like loose sand, and very little coal was 
obtained f com here till, on going farther west, the faulte 
became less frequent. 

It sometimes happens that the same fault in different 
portions of its course varies considerably in the amount 
of its throw, showing that the displuceraent in such 
cases has involved a twisting of the strata. There is 
one notable instance of this kind in the eastern part of 
the Union mine. In the upper workings here a fault of 
considerable magnitude i-uus about north-east and 
south-west, and at the highest point of the workings 
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exhibits itself as an uptln'ow of aisteen feot to ilie east. 
But it cuiTes gradutilly to the iiortli in going down, tbna 
being convex to the east, while at the same time the 
amount of its throw gradually diminishes, until, at the 
point where it crosses the present lowest gangway in 
the mine, its course is about north and south, and its 
upthrow is only eighteen inches to the east. 

With reference to the direction of throw in the faults, 
the general law holds pretty well throughout these 
mines, that, where the plane of a fault is inclined from 
the Tertical, it is the hanging wall of the fault which 
has gone down. But this law, though general, is not 
universal, and cases are occasionally found here iu 
which the throw is in the opposite direction. 

The general line of strike of the beds, iu spite of all 
iaidts and disturbances, is very straight for a distance 
»f nearly a mile and ti half iu a ilirectioii about N. 86° 
(true course), from the Pittsburg slope to a point 
about as far west as the middle of section d; and within 
this distance the dip does not vary greatly from 30^, 
ranging in general from 28'' to 32°. 

But, going west from the middle line of sections 5 
id 8, the beds and the strata curve far around iu a 
;radual sweep to the south, while at the same time their 
dip gradully diminishes until it does not exceed 20-*; 
ftud iu the western part of the Chirk Vein main gang- 
way there were places where it was only 15-. The general 
form and shape of the beds as they lie in this part of 
the mines, therefore, is that of ii^arped surfaces. And this 
state of things produces, of course, a gradual divergence 
^^^ the gangways of each bed from each other, and a grad- 
^^Bsl increase in the height of all the "lifts" in going 
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This {jveivt curve of tlie beds to the soiitli, in the west- 
ern part of tlie mines, is eviileiitly pveliiniiiavj to a great 
and sudden disturbance of tbo striitii, wbich is proven 
by otiier evidence to exist in tlie eastern Lalves of sec- 
tionH 6 and 7, and witliin a sbort distance to the west ot 
wliere tlie mines liavo stopped. But none of the gang- 
ways, on either the Clark or Black Diamond Vein, were 
driven far enough west to actually encounter thi.^ great 
distarbauce. They were stopped becauye, for vai'ioua 
reasons, it was not profitable to drive them fiirtlier. In 
the upper Black Diamond gangway, the coal still kept 
its place and thickness, but had grown rather soft and 
friable, and in this expensive bed, with the disadvautagea 
of a dip of only 18° to 20", and nearly a mile of under- 
gi'ound haulage, it woultl not pay to go further for coal 
of so poor a quality. Tlie face of the Black Diamond 
Gaiigway No. 1, struck a fault, the magnitnde of which 
was not known; and though the coal here was of good 
quality, and over four feet thick up to the fault, yet the 
dip here, aa well as in the upper gangway, was low, 
and the underground hanlage was over a mile. So it 
was not considered advisable to drive further, upon the 
chances, in the face of the additional fact that the near 
proximity, thoiigii not the exact locality, of gi'eat dis- 
turbance to the west, wns certain. In the Clark Vein 
main gangway, the work was finally stopped because of 
a somewhat interesting fact of altogether a difi'erent kind. 
Here the Clark Vein gradually split into two portioua 
which grew thinner and thinner until they almost dis- 
appeared. At a point, probably a thousand feet back 
from the final face of the gangway, an almost impercep- 
tible seam or parting first made its appearance in tha 
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rmuklieof Uiel)e<l. Thi; 



piiv 



n,t first was not thicker 



tliau a kuife-ljlatle, aud it ran a considerable diatance 

befoi'e it jireseiiteiT any furtlier spetiiil cLauge. But 

then it begun slowly to increase in tbickuess, and gmd- 

illy developed itself -into a little layer of clay-slate. 

ITliia cbange went ou slowly for some distance, the coal 

bove and below the slate being still good, but decveos- 

; slightly in thickness, till ata poiutfonr hnndred and 

fcighty-five feet from the final end of the gangway, there 

prere two streaks of coal, each about one foot thick, with 

% few inches in thickness of slate between them. 

Here the gangway struck the first jump of a series of 

"Small faults and roils which continued for some distance, 

and there was a sudden increase in the thickness of slate 

between the two bandii of coal. The gangway was still 

driven on, however, in the hope that the coal might 

come ii) again; — but with prospects which only grew 

■worse and worse; the coal growing thinner and the slate 

growing thicker, till at last the upper seam of coal was 

only about three inches thick, and the lower one six 

inches, while the clay-rock between them had increased 

v^ a thickness of about five feet. The work was then 

Abandoned. 

The exact condition of the face of the Mt. Hope gang- 
Bray when abandoned is not known to the writer. But it 
evident in any case that it was driven far enough to the 
)at, so that in the light of the development already 
made in the gangway next above, it was not likely to pay 
> drive it further. It probably went to the first of the 
8 of little faults and rolls described above; for it 
^topped only about five hundred feet short of the Clark 
iyeju main gangway itself. 
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To tlie eiist of tbe Pittsburg slope a similiir state of 
affairs exists m tlie striko and dip to tliitt above de- 
scribed in tbe western part of tbe Bbick Diamond com- 
pany's iniues, but on a somewbat sraaller scale, and in 
an opposite direction. Tliougb broken in tbe middle 
bj a large fault, the gangways here run fur to tbe soutb 
of east; and tbe dip alsti in tbe eastern part of the Pitts- 
burg mine is cousiderablj less than it is in tbe vicinity 
of the slope. Moreover, as already stated, the works 
at the end here abut directly against tbe wall of a great 
upthrow of some three or four hundred feet to tbe east. 

Ventilation. 

In mines situated as these are, with a general dip of 
about 30^, among high bills and deep cafions, there is 
rarely much diffioulty in seeuiiug gootl ventilation, if 
tbe matter be properly attended to; aud tbe only arti- 
ficial means in general use to aid the natural venti- 
lation at tbe Mt. Diablo mines is tbe keeping of fires 
at tbe bottoms of tbe ventilating shafts. In only one 
instauce has mechanical ventilation been resorted to 
on any considerable scale. In the Lower Mt. Hope 
gangway to the westward of a point about twenty-two 
hundred and fifty feet west of tbe Black Diamond 
abaft, all the water (and its quantity is considerable) 
which issues from the roof and floor of tbe Clark Vein, 
besides being a solution of sulphates, is supersaturated 
with sulphuretted hydrogen to such an extent that on 
exposure to the air it rapidly forms white deposits of 
sulphur everywhere; wbile the excess of gas escaping 
contaminates the air so much as to cause serious trou- 
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Kble by its eifects upou the eyes, which it qnicklj ren- 
iflers sore, inflamed, luid almost bliud, probably by 

reason of its decomposition with the formation of mi- 
iiiite quantities of sulphurous and anlphuric acids in 

iontnct with the moisture of the eyes. It was found 

mpossible, with the ordinary means of ventilation em- 
ployed here, to sent a sufficient volume of air through 

^is portion of the mina to keep it clear enough of sul- 
phuretted hydrogen to enable the men to work more 
' than a very few hours at a time witliout becoming nearly 
blind. The trouble at last became so serious that tbe 
men absolutely refused to work there without better air. 

^The experiment was tried for a few days of keeping 
chloride of lime exposed to the air throughout that por- 
tion of the gangway afl'ected, with a. view to decompose 
and absorb the deleterious gas; but for some reason it 
appeared to fail to aeeoiuplish the work, while the men 
complained that thejiungentodorof the chloride of lime, 
in addition to the sulphur gas, only made matters worse. 
Then one of the largest sizes of Root's patent rotary 
blowers was obtained, and, driven by a small steam 
engine, was set to forcing air through a pipe down the 
the Black Diamond shaft and into that part of the mine, 
the air afterwards finding its exit from the mine through 
a ventilating shaft connecting with the western part of 
the Mt. Hope Gangway. This made a decided improve- 
ment, but was yet far from being satisfactory. The 
Laotion of the blower was therefore revei-sed, and it was 
piade to exhaust the air, which then entered the mine 
nlirongh the ventilating shaft just mentioned. This did 
lanch better, and the work in this part of the mine was 
resumed and continued, though slowly and with diffi- 
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fine coal-dust. Now recent experiments have aliown 
that a mixture of fire-damp and air wliich contains far 
too little fire-diimp to bo capable of either exploding or 
burning by itself alone, becomes readily explosive if 
mixed with a sufficient quantity of impalpably fiue coal- 
dnst. There is every reason, therefore, to belisTe that the 
propagatiou of the flame in this instance was effected by 
an intimate mixture of the air with a certain quantity 
of fire-durap and a dense cloud of coal-dust, tlie pres- 
ence of the last two of which was mainly dne to the 
couenssion of the shot itself; and the whole affair is 
strongly illustrative of the danger of the use of powder 
in coal seams where fire-damp is known to exist. 

The Mt. Diablo coal is liable, under favorable cir- 
cumstances, to spontaneous combustion; and, in the 
Black Diamond bed, it is always necessary to shut up 
tlie old workings, so as to prevent access of air to the 
gob, which would otherwise heat and eventually take 
fire; but in the Clark bed, with its freedom from "bone" 
and its good sandstone roof and floor, no such precau- 
tion has been found necessary. 



Haulage, SronAQE, and Tkanspoktation, 

The gauge of the mine-tracks is different in the differ- 
ent mines. In the Pittsburg mine if; is twenty-six 
inches; while in the Bhick Diamond mines it is three 
feet. The size and shape of the mine-cars employed 
also varies somewhat in the different mines. The inside 
dimensions of those used by the Black Diamond Com- 
pany are six feet six inches long, two feet si^ inches wide, 
and two feet eight inches high. These cars are built of 
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I wood, banded with iron, and hold about a ton each of 
I loose coal. 

lu tLe Black Diamond Company's mines, tbe under- 
I ground hauling is done entirely by horses and nmlea; 
I but in some of the other mines, and especially in the 
\ Union and Eureka, a great deal of it has been done by 
I liand, the men pushing the cars. 

No coal-breaking machinery has ever been used or 

Ijieeded here. In fact, one serious trouble with this 

Ifiofteoftl is that it crumbles too easily and makes too 

I much slack without any other breaking tliau that which 

t necessarily gets in mining and handling. 

The bunkers at the mines are furnished with screens 
which separate the marketable coal into two sizes only, 
known as " coal" and "sceeuiuga," respectively. But 
this screening is often very imperfectly dona. The slack 
which falls through the fluest screen is generally thrown 
away, though withiu llie last few years considerable of 

I it has been burned under the boilers at the mines, and 
joecasionally a little of it has been sold for various pur- 
poses. The Black Diamond Company's bunkers are 
also furnished at the top with automatic dumping ar- 
rangements, so that the miue-car.s dump themselves 
into tbe bunkers. The size of the bunkei-s varies, of 
course, with the requirements of the ditferent mines. 
The largest one ever built here ia that which receives 
the coal from the Black Diamond shaft. This bunker 
I. has a capacity of about sixteen hundred tons, i. e., 
■eleven hundred tons of coal and five hundred tons of 
■jB^creeniugs. It stands at a distance of some five hun- 
l feet or more from the mouth of the abaft, and the 
Hoaded cars are hauled to it ami the empty oues hauled 
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back to the sbaft by an eiidlesa wire-rope woiked by a 
clip-pulley, which is drivou by a small steam eugine. 
The floor of this bunker baa a pitch of 33'^, and the 
vertical height between the mine-ciir track above it and 
the railvoad track beneath it is eighty-foar feet. 

The Bltick Diamond railroad is a trifle over five and 
eight-tenths miles in length. Of this, the first two and 
eiglit-tenths miles from the river to the edge of the hills 
is straight and has a grade which, though not uniform, 
being less near the river than it is near the bills, never- 
theless averages for the whole two and eight-tenths miles 
about sixty feet to the mile. 'The remaining three railea 
in the canon, from the edge of the hills up to Nortou- 
ville, ia very crooked, and has an average grade of about 
one hundred and ninety feet to the mile. The maximum 
grade, however, ia much heavier llian this, and is sit- 
uiitecl at the upper end of the road ueareet the mine, 
where, for a distance of five-eighths of a mile, the uni- 
form grade is two hundred and ninety-three and three-- 
fourths feet to the mile. The miuimnm radius of 
curvature in this road is three hundred twenty-one 
and oue-tourth feet, corresponding to about an 18° 
curve. Tills, also, is at the upper end of the road, 
leading to one of the bunkers. Its use was necessitated 
by the position of the bunker and the narrownosa of the 
canon. It ia just about as sharp a curve as the loco- 
motives employed here will travel on without leaving 
the track. 

The curs now employed on this road have flat wooden 
bottoms, with rectangular sheet-iron sides and ends 
strengthened with angle iron. One of the ends consists 
of a door, hung from a bolt which rans across the top, 
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. ftiruisLed with a strong latch on eacli siile. The 
ciira ave four-wheeled. Each car occupies ahout ten 
feet of tract, and stands about sis feet two inches 
high above the rails. The interior diinensioua of the 
car body are as follows: length, eight feet; width, six 
feet four inches; height, three feet four and one-half 
inches. These cars weigh, on the average, about four 
thousand pounds apiece, and each car carries from teu 
thousand to eleven thousand pounds, or a trifie over 
K^oar and one-half tons of coal. From twelve to sixteen 
^Hf these cars form an ordinary coal train. The loco- 
^Kotive merely hauls the empty cars up to the mine. 
^Bwhen loaded, the train runs down to the landing by its 
^Bttvn gravity, and it needs, of course, careful attend- 
BvBce at the brakes to prevent it from running too fast. 
Indeed, whenever the track is muddy and slippery, a« 
is often the ciise in the rainy aeason, it is fonad neced- 
sary, in addition to the most careful handling of the 
brakes, to sand the track to a greater or less extent be- 
fore the descent of every train over that portion of the 
road which has the heaviest grade. 

The Pittsburg railroad is of nearly the same length 
as the Black Diamond, and is very similar to it both in 
the distribution and in the amount of its grades and 
carvatnres. The cars used upon this railroad are of 
iron, but of somewhat less capacity than those above 
described, and also somewhat different in construction, 
being arrangetl to damp thi-ongii trap-doors in the bot- 
tom of the car, white the Black Diamond cars ran on 
to a s^iecial dumping arrangement at the end of tho 
wharf, which then tips np with the car apon it till the 
floor of the car makes an angle of 35° or so with the 
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horizon, wlieu the door ut the lower enJ being uulatched, 
the coitl riina out. 



PtfMPKG AND Drainage. 

There has 3iever been any genera! system of drainnge 
for the Mt. Diiiblo niiues ; but each company hns 
pumped out its owu water independently of ail the rest. 
In the year 1369, I made a careful survey to ascertain 
what could be doue in the way of a drain tnnoel, and 
found that a tunnel about seven thousand feet iu length 
from a point iu the Somersville caiion to the Clark bed 
would drain all the meues of Nortonville and Somers- 
ville to a depth of only about three hundred feet above 
low water in the San Joaquin river, or in other words, 
to a point a little below the lowest levels ever yet 
reached by the workings in any of the miues, excepting 
those from the bottom of the Independent shaft. 

This tunnel might have been driven for a cost of only 
about fifty thousand dollars, and at the time when the 
survey was made, tliere was talk of doing it. But the 
different companies to be benefited by it could not 
not agree as to the esact proportion of its coat which 
ought to be paid by each of them le spec lively; and so 
after talking awhile to no purpose, the matter was 
dropped; since which time the Black Diamond, the 
Union and the Pittsburg companies have all three of 
them been lifting their water to points over five hundred 
feet vertically higher than the level ut which this tun- 
nel would have drained them all; and it is safe to aay 
that from then up to the present time, the aggregate 
flOBt of the item of pumping alone has been at least 
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four or five times wliiit tlie total coat of tlio tuunel wonld 
Lave beeu. And this is not, by any means, tlie only in- 
stance in whieb the existence aud rivaby of so many 
different coinpanies witliin so Bma!l a field, combined 

itli sbovt-sighted policy, and bad management in other 
have caused the expenditure of large sums of 
money which are practically wiisted, and which might 
otherwise have been saved to the owners of the mines, 
The Independent shaft was a bad job, aa well as a bad 
speculation, from beginning to end; and the new Black 
Diamond shaft itself, with all its machinery, althongh a 
splendid piece of workmanship, was an unnecessary ex- 
pense, inasmuch as the Mt. Hope counter-slope, which is 
large, commodions, well-timbered, protected by heavy 
pillars on either side, and furnisbed with a double track, 
and a pumping compartment besides, was already down 
to the same level as the present foot of the shaft, before 
the sinking of the shaft was begun; and it would have 
been easy to have hoisted through this slope, at no 
greater expense than it will now cost to hoist through 
the shaft all the coal that is likely to ever come up 
through the shaft. 

It would be easy to point out many other ways in 
which money lias been wastefnlly spent at the Mt. 
Diablo mines; but I will only mention here one other 
matter in this connection. Situated as these mines 
are, their whole extent from the eastern limit of the 
Pittsburg to the western limit of the Black Diamond 
company's workings, was none too great for a single 
colliery; and if in the early history of the mines the 
varioas companies had combined into a single organi- 

ition to control and manage the whole, then not only 
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the Black Diamond railroail itself, Vmt also tbe whole 
establishment of shaft, slopes and machinery for pump- 
ing and hoisting at the village of Nortonville woiild 
have been needless and superfluona, and their entire cost 
might ha,v6 been saved; for a single railroad in the 
Somersville canon wonld have amply suEGced to trans- 
port all the eoal which these mines have ever furnished, 
or ever will furnish; while, at the same time every ton 
of it could have been brought to daylight in this caiion 
more cheaply than it has beeu brought to the surface 
at the various openings through which it has actually 
been extracted. 

For this purpose, the tunnel above referred to as a 
proposed drain tunnel, which was never ilriven, should 
not only have been driven, but should have been made 
a large sized working tunnel and furnished with a double 
track and all other facHities for the rapid extraction of 
coal. 

I do not think it is too much to say that if this had 
beeu doue, and if the general management of the mines 
had been at the same time placed in the hands of a com- 
petent engineer, then the total prodnctiou of these 
mines up to tlie present time (which amounts approx- 
imately to one and three-quarter million tons) might 
have been furnished at an average coat price of one dol- 
lar less per ton than under existing circumstances its 
actual average cost has been. In other words, I be- 
lieve that up to the present time the aggregate sum of 
one million seven hundred and fifty thousand dollars 
could have beeu saved to the owners of the Mt. Diablo 
coal mines, if all the natural advantages which the sit- 
uation of the field presented had been utilized with the 
best economy. 
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^tnated in a steep anil narrow ritlso wliicb wiis nearly 

md west across tbe nortlieni part of section 10, 

I tbe mine itself is in tbe nortb-eiist quarter uf this 

tctioD. It was originally opened bv a level tauuel 

riven nortlierlj from a poiut considerably beneatli tlie 

tbe of ontcrop of the be^s in tbe steep and almost 

^-ecipitous sontbern face of tbe ridge. 

Tbe coarseof this tunnel isjust about north magnetic, 

1 its length to tbe Clark bed is abunt one thoiiaand 

i thirty feet. It of conrse cuts through thannderly- 

; beds. The tunnel is not at rigbtangles to the gang- 

, the conrse of tbe latter btsiug somewhat to the 

)rtb of west magnetic. There are exposed in this tun- 

, beneath the Clark bed, four distinct seams of coal, 

le of which, however, are here of any value. Start- 

; from the Clark bed and going south along the tun- 

l towards ita mouth, we find these seams as follows: 

^e first one at u distance of one hundred and thirty 

^t shows eighteen inches of impure coal. The second 

, about one hundred and fifty-seven feet further 

i«th, shows twenty-two inches of similar material. 

e third one, seven ty-tJiree feet further south, is niue- 

I inolies tbiok^ and the fourth oue, supposed to be 

■ Black Diamond bed, is one hundred and eighteen 

«till further south. There can be no reasonable 

iit, in spiteof differences and diminished thickness in 

-■■.■tiuu of the strata between tliem, that the two betls 

■'. n<'d the Clark bed and the Clack Diamond bed, 

' ' i < <:Iy, are in reality the same beds as those which 

'In SI' names at Norto< lersville. In 

.'M[ii'.-. someof thfiBf W two con- 

iiiirsiiierablagypgof' les, fill- 
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lEg seams iu the soft aud worthless co.il. On the Bhick 
Diamoutl bed a gaogway was ouce driveu here some 
distance both east and west fiom the tuunel, and it ia 
said that the bed was from three to four feet thick, and 
that abont a thousand tona of coal were extracted fi-om 
it, which, however, ivas of vei-y poor quality, beiug both 
soft aud "bony." It had been entirely abandoned 
previous to my first examination of the mine in 1869. 

In April, 1870, a gangway had beeii driven here, on 
the Clark bed, two hundred and seventy-five feet east, 
and three hundred aud seveuty-five feet west from the 
tunnel, aud !i good deal of coal extracted, the Vied aver- 
aging about thirty-nine inches iu thickness, aud dipping 
to the north at an angle of 2h° or 29'^. Just west of the 
tuunel, a large fault, consisting of an upthrow to the 
west, estimated at eighteen feet, crosses the gangway 
very obliqnely, riiDuiiig iiortli-west aiid south-east. To 
the west of this there were no more faults so far as the 
gangway was then driven, aud the coal was bright and 
clean, but soft and friable. To the east from the tnunel 
there was a constant succession of small aud irregular 
jumps all the way to the face of the gangway, and the 
coal here was badly oruslied and very soft. Above this 
gang^vay the breasts had then been workei^ to a maxi- 
mum height of about four hundred and fifty feet, the 
total distance on the dip of the bed, up to the outcrop, 
being about seven hundred feet. And some of the best, 
i. e., the hardest, as well as the cleanest coal ever taken 
from the mine had come from the top of these breasts, 
up nearest to the surface of the ground. 

In connection with the popular fancy that coal must 
of necessity improve indefinitely in quality with iudefi- 
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iiiereflse of depth banaatli tlio surface, it niJiy be 
)reH liei'e to state tlie fact that ftt Nortouville, the miiieg 
)iave never, even from their lowest deptlis, produced 
fiay better or harder coui than was a, great deal of that 
trhich came from the top of the very highest workings 
tm the Black Diamond bed, more than five Imndred feet 
(ibove the old "Upper Black Diamoud Gangway." 
And tliis is not all: It is true, as a general rule, throngli- 
(Dut all the Mt. Diablo mines, that when a depth of 
[lom one hundred to three Inindred feet is attained, 
yneasnred ou the dip of the bed from the outcrop, there 
Ja after and below that no further improvement in the 
flnality of the coal which can be shown to be to any ex- 
iaut dependent upon or connected with the additional 
"mcrease in the depth. 

Since 1870, a tunnel has been driven in Stewart's 
mine from the Clark bed northerly entirely through the 
yidge and out to daylight on its northern side. Hiiice 
ithe completion of this tunnel all the coal mined has 
'been taken out through it, thus saving some two miles 
of cartage around and over the hill. 

It is not probable that this mine has ever been a 
profitable one to work. And tbongh it has produced in 
[he aggregate a considerable quantity of coal, it has not 
^en worked continuously, but irregularly and spas- 
^nodically, sometimes lying idle for many months, und 
jUien again producing as high as from nine hundred to 
lODB thousand tons of coal per month. After this sort 
of fitful life for some eight or ten years, it has recently 
again shut down, and it is doubtful wliether it will t 
.)>e much more worked heieafter. 

Guiug east from Stewart's mine, we next find in the 
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bottom of ft eauoii near Coclirane's house and close to 
the centre of sectiou 11, the outcrops of two beds, -wliich 
in all probability represent the Clark bed and the Black 
Diamoud bed respectively. At this point the beds rim 
very nearly east aud west, and dip to the north at au 
angle which Cochrane states to be about 32°. 

Some prospecting was done at this locality years ago, 
but the coal was not found good enough to warrant 
mining. 

Beyond Cochraue's, as we go east, the thickness of 
the strata and the characteristics of the various beds 
themselves change so much that, thongli there is, of 
course, no luck of positive opinion on the subject 
among some of the men who are pretty familiar with 
the ground; and though there are here and there a few 
facts known which really do point to some probability 
in the matter with reference to certain beds, yet it is 
impossible, in the light of iiU the developments hitherto 
made, to recognize anywhere, with any certainty, a sin- 
gle bed as being identical with either the Clark or the 
Black Diamond bed of the Mt. Diablo mines. 

The next development to the east of Cochrane's, is 
in the north-east part of the south-west quarter of sec- 
tion 12. Here a slope was sunk about two hundred 
feet some years ago, in a direction of north 16° west 
magnetic upon a bed of coal with a pitch of about 27^. 
There was no coal visible here at the surface of the 
ground, but only a slightly carbonaceous shale for tha 
first eighty or ninety feet. But then the coal began to 
come in, and at the bottom of the slope there is said to 
have been three feet of pretty clean, though rather soft, 
coal, with a good sandstone roof. It is also said i 
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two sninlt schooner loaila were once shipped from tha 
bottom of this slope. 



Empire Uise. 

The next (level opm en t is at the locality now known 
I na the "Empire Mine." This is iu the south-west part 
r of the soutli-enst quarter of section 12. 

A slope waa originally suuk here about two htindre',1 
I feet in 1860 or 1861, when the work was stopped by the 
[ influx of water which the parties had not the means to 
[ handle. There was visible liere at the surfitce of the 
I ground only a little streak of soft clay-shale about eight 
I or ten incbes thick, which was of rather a liyht yellow- 
I'ish hue, being but very slightly colored by carbouaeeona 
[matter, and liaving sandstone immediately above and 
I below it. This could uot be callQcl n very promisiug 
I outcrop, certainly. But, ou going down, it was found 
f that this streak of shale increased steadily and rapidly 
fin thickness, and also grew rapidly more and more car- 
kbonaceous, till, at the depth of one hundred feet slope 
I distance, it had already developed into a four and a half 
rfoot bed of what might vei^ properly be called coal, 
ftliough it was still impure and very soft and friable. 
fits quality still continued to improve rapidly to the 
Vbottom of the slope. It was, however, abandoned. 

But in the year 1875, Mr. George Hawkshnrst, the 
I superintendent of the Union mine, at Somersville, iu 
I connection with one or two other parties, again took 
L'^old of this old slope, cleaned it out, enlarged it, fur- 
iabed it with a double track, put up pumping and 
foisting machinery, and sank it to the depth of six 
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hnnilreil feet {slope (listaiice), and then drove a gang- 
way both waya from its foot. 

My last visit to this property was December 11, 187C. 
At this time the gangway was driven about three hun- 
dred feet west and nearly four hundred feet east from 
the slope, with a general course of N. 75"' E., magnetic, 
the dip of the bed being abont 23'-', and the direction of 
the slope itself being N. 6^E., magnetic. 

The coal along this gangwity ranges from three feet 
six inches to a little over four feet in thickness. At the 
west face of the gangway it was four feet three inches 
thick. Of this, the upper twelve inches was tolerably 
clean coal; the nest twelve inches was " bony," and the 
lower two feet three inches was clean coal) though rather 
softer than the average Mt. Diablo coal. The floor of 
the bed is sandstone. Along the roof ot it there runs a 
stratum of from five to eiglit inclies of soft tlay-blate, 
which, however, is not continnous, the solid sandstone 
sometimes coining down to the coal. Above this little 
streak of slate there is everywhere good solid sandstone. 
In the eastern part of the gangway there is one fault, 
which consists of a down-throw to the east of just about 
the thickness ot the vein. West of the slope, there are 
only one or two little jnmps, of a few inches each. 

From a point a few feet east of the foot of Ihe slope, a 
tunnel was driven south some three hundred feet through 
the sandstone, in order to strike an underlying bed which 
had been previously discovered by a little shaft sunk 
about ninety feet south of the mouth of the slope and 
one hundred feet deep. This bed, as seen in the shaft, 
is said to consist of three feet of good clean coal, like 
the bottom bench of the upper bed, without any " bone" 
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i-itL good sandstone roof and floor. Tbia bed they 
not yet readied iu the tunnel at the time of my 
though at a distance o( a little less than two hnn- 
ared feet from the upper bed tliej had passed through 
a small coal seam about eighteen iuchea thick. Since 
that time, however, they have struck the lower bed in 
the tunnel, and found it, as I am told, to consist here of 
a bottom bench of tweutj-two or twenty-three inches of 
clean coal, overlaid by about fourteen inches of worth- 
s—less "bone." The appearance of this "bone" at tJie 
B|i|eptb where the tunnel strikes it, while there was no 
^Vbone" at the bottom of the little shaft so much nearer 
^Bhe surface of the ground, is not nn encouraging fact with 
^Regard to the future prospects for a mine upon this bed. 
^B At a point some sis hundred feet south of the month 
^^ol the slope and very close to the section line between 
sectioDS 12 and 13, there has been Jinotlier littlo shaft 
sunk about ninety feet, and from the bottom of it a 
drill-hole was pushed some thirty feet lower. They are 
reported to have passed througli several little streaks of 
coal iu this shaft, and at the bottom of the drill-hole to 
> struck something which they believe to be the 
Black Ilinmoud bed, as they assume the bed upon 
jtrhich the slope is sunk to be the Clark bed, and the 
me struck iu the tunnel to be one of the "Little Veins" 
Mtweeu the two. But this assumption, thougli not im- 
probable, is, as already stated, by no means proven. 

A recent survey shows that the mouth of the Empire 
mine is about four hundred feet above tide-water, and 
that a railroad from there to the village of Antiooh, on 
» San Joaquin river, will be about five and a half 
ud will have two tunnels, aggregating 




COAL MfN-ES. 



Boiiietliiug over one tliniiaaml feet in length. It is the | 
present inteutiou of tlie owners to build tliia roax 



Teutonu Mine. 

Next east of the Empire mine comes the old "Ten-, 
tonia."' This is in the south part of the aontli-west 
qunrter of section 7 of township 1 north, range 2 east, 
the month of the mine being only about one hundred 
and fifty feet north of the section line. This mine was 
furuisLed with steam hoisting and pumping machinery. 
Bnt at the time of my first visit to it in September, 
18fi9, it had already been idle and abandoned for some 
two years, and nothing has been done there since. Ac- 
cording to the best information which I have been able 
\o obtain, however, relating to this mine, the slope, 
tvhich was furDished with a double track and with ' 
sheet-iron mine-cars, went down upon a bed of coal 
about four hundred feet, witli a pitch of about 26'. 
From the bottom of the slope a gangway was driven 
east something like one hundred feet. Just west of the 
slope the bed was broken by a large fault jumping up 
to west, beyond which the work was never carried. 
The bed was about thh-ty-six inches thick, the lower 
half of it being bright, clean, shelly coal, uofc very hard, 
and the upper half being "bony." It will be noticed 
that this description of the bed itself is remarkably like 
that of the bed which was struck by the tunnel in the 
Empire mine in the latter part of December, 1876; 
and it is indeed not at all unlikely that it may be in 
reality the same bed. 

The fact is worth noticing here that ou October 11, 
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1875, before the underlying bed had been found at the 
Empire mine, Mr. J. Cruikshank (who is well informed 
as to the early work which was done in this region), in 
some notes which he gave me, placed the Teutonia 
slope upon a bed underlying the ** Chirk Vein," and 
located the outcrop of the *' Clark Vein" itself at a point 
some distance to the north of the mouth of the Teutonia 
slope. 

On the north-east quarter of section 18, township 1 
north, range 2 east, there is another old slope, known 
as the "Israel Opening." This slope is said to be some 
two hundred feet deep, with a pitch of about 25^. It 
is said, furthermore, that at its bottom there was three 
feet of clean and tolerably hard coal, and that some 
rooms were opened and several cargoes of coal once 
shipped from here. It is supposed that this slope is 
on a bed which underlies the one on which the Teu- 
tonia slope is sunk. 

On the north-west quarter of section 16, township 1 
north, range 2 east, there are several small openings, 
only one of which is worth mentioning now. This is a 
slope which runs down about north magnetic with an 
average pitch of 21^. It is said to be about two hun- 
dred feet deep, and also that at the bottom of it there 
were three feet of clean coal, with sandstone roof and 
floor. In December, 187G, the lower part of this slope 
was full of water, down to the surface of which it v\'as 
one hundred and thirty -five feet, and at this depth there 
was nothing like good coal to be seen, but only a streak 
of dirty **croppings," about one foot in thickness. 



COAL MINES. 



Eancho de Los Meqanos. 

On going still further to tlie east from here, there is 
for aonoe distance iiardly any exposure of the rocks at 
the surface, and there Lave never been any holes sunk 
until we reach the south-east quarter of section 22, and 
the north-east quarter of section 27, upon the BancLo 
de Los Megauos, in township 1 north, range 2 east. 
Here there are known to esist at least three beds of 
coal of workable thickness associated with heavy de- 
posits of a good quality of fire-clay. 

A small shaft in the south part of section 22, known 
as the " Hoisting Shaft," and eighty -eight feet in depth, 
shows the following section of the strata, the measure- 
ments being vertical, and beginning at the top or mouth 
of the shaft: 



^M There has been mined here, chiefly from the "7 foot" 

H and the "3 J foot" beds, through shallow slopes and 



Clay and clayey material 34 

Black clay 14 

Coal 2 

Wbite clay, hard and somewhat sandy 4 

Coal 

Blue fire-clay 5 

Coal 3 

Clay (with three regular coal-seams, about one 

foot thick each) 8 

Coal 7 

Clay 3 

Coal 1 

Clay 4 
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I ebafts, without the use of other power than tliatof baud 
I aud lioi'He, an aggregate of probably somewhere between 
f five thousand audteuthoiisauil tons of coul, most of which 
^has beeu used under the boilers at the "Eugine Shaft." 
The general course of strike of the beds here is about 
■ 37. 72° W. magnetic, and their dip to the north-east, but 
as yet explored somewhat variable in amount, 
(.ranging from 16'-' to 2t}'^ at diflferent points. 

The "Engine Shaft" is sunk at a point about eleven 
hundred feet north -easterly from the line of outcrop of 
the beds, ia about three hundred and eighty feet deep, 
and is divided into three comjjartments, two hoisting 

I and one pumping, each compartment being 8 ft. x 5 ft. 
clear inside of timbers. The shaft is well timbered 
and ia a gooi^ piece of workmanship. At its bottom 
there is a seven-foot bed of coal upon which a gangway 
fras driven west in 1668, to a distance of two hun- 
dred and seventy-five feet from the shaft. No gang- 
way was ever driven east from the shaft, and the foot of 
the shaft itself is in a fault which appears to be an up- 
throw to the east, of considerable magnitude. Very 
^B little coal was ever mined from here, and what was 
^Bjjtaken out was burned under the boilers at the shaft. 
^^'The quantity of water to handle here was pretty large, 
and the shaft was furnished with a Cornish pump, the 
pumping engine having a 22-inch cylinder with 4S-inch 
stroke, and being geared 4 to 1. The hoisting engine 
8 a 16"x48" cylinder and is geared 3 to 1. 
It was but a few months after reaching the coal at 
ihe foot of this shaft, when, the company which owned 
I property getting into financial trouble, the work 
^EB suspended, and the shaft allowed to fill with water. 
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i^iuce tLiit time it has been once again pumped out, 
ami kejit t-lear of water for a moiilh or two, wlieu, 
owiiifi; to similar causes, it was again allowed to refiU. 
And in this condition it Las remiiined np to tbe pres- 
ent time, fbe water standing about forty feet below tlie 
mouth of tbe sliaFt. 

It is believed by Mr. R. F. Lord, the engineer in charge 
of this property since 1871, as well as by Mr. Clarence) 
King, miniug geologist, who made a report npon it in 
1874, to Mr. S. E. Lyou of New York, that the seven- 
foot bed at the foot of the engine shaft is entirely a 
diflFerent and separate bed from any nf those npon which 
any mining has been done in the shallow workings near 
the outcrop, and that the latter beds, denominated by 
King tbe "Lord Series," underlie tlie former, tbe 
vertical thickness of the strata between the upper and 
lower seven-foot beds being sujiposed to be about one 
hundred and twenty-five feet. 

But while this theory is iiot a ^n-iori particularly im- 
probable, it is yet far from being proven to be true, and 
it is baaed upon facts which, after a recent careful ex- 
amination of the groiiiid hy myself, and with my espe- 
rience of over nine years of intimate acquaintance with 
tbe coal mines of the Mt. Diablo region, I consider to 
be of very questionable import, and of littlu value. 

It would be nothing wonderful if tbi» seven-foot bed 
at tbe foot of the engine abaft (which bed consists, by 
the way, of three distinct benches of coal, separated 
from each other by two layers of clay-slate a few inches 
each in thickness), shonld eventually tum out to be 
identical with, and at this depth the only representa- 
tive of, the whole series of beds which has been called 
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'the "Lowl Series." But it ia a question npoii wliicli 
the paucity mid the doubtful sigiiilicniice of existing 
developmeuts render speciilatioa idle, tiud wliioh addi- 
tionul underground exploriitiou^ iilouu can tinally settle. 
Wlmtever tlis fact may piova to be, Iiowever, in tliia 

F.leapect, tliere can lie no question in any case tliat tiie 
quantity oF coal iu the Bauclii) de Los Meguuos la gi'eat. 
And.JrIiougli I liave never seen any coal in this projierty 
which was quite su hard ov wliich woiiUl bear Imndling 
and transportation so well as the average of the Mt. 
J>iablo coal, nevertheless, as it can be cheaply mined 
uid cheaply sold, there is good reason to believe that 
it will pay to opuu up antl work this mine, so soon as 
Ihe property shall be freed from legal comidicatious and 
..a clean title shall be vested in some party who has both 
■.tiie money and the intelligence which it will certainly 
fequire to Limdle it properly. 

With the Kancbo de Los Meganos, the Mt. Diablo 
eoeX field may be said to terminate, no exploratioDS to 
ilie east or south-east of here having ever developed 
anytbiug in the shape of coal worth mentioning until 
to another fi-^ld, viz., 



The Corual Hollow Co.u, Field, 

[Id the hillti to the south of the Livermore Pass. There 
k^ a general description of this coal field, together with 
e developments which had been made here in the way 
exploring and mining for coal up to the year 1862, 
I the volume of 2'/ie Geologi/ of C'dli/orniu, published 
f the Stale Geological Survey in 1865, pages 34 to 38, 
9 which the reader is also referred. 



Ie tbe year 1870, I visited the locality myself, in the 
employment of the State Geological Survey. In the 
eight years which hud tlieu intervened since Mr. Brew- 
er's last visit, there had been considerable work done 
and a good deal of mouey expended in prospecting and 
milling for coal in the Corral Hollow cacou, the results 
of which had only tended, however, to confirm the ac- 
curacy of the opinion expressed on page 36 of The 
Geology of Ccdlforma, that "the disturbances of the 
strata in this district were so extensive that it was to be 
feared that these coal beds would not be made avail- 
able;" while the quality of the coal itself had also been 
proven to be somewhat inferior to that of the Mt. 
Diablo mines, inasmuch as it is softer and more friable, 
and crumbles worse upon exposure to the atmosphere. 

At tbe old Pacific mino (otherwise called the "Eureka 
mine," aud "O'Brien's mine,"} no work bud been doue 
since 1862. Farther down the canon, though mj notes 
of the trip show many detailed observations of the 
strike and dip of the strata, as well as of the other vis- 
ible surface indiealions, the only mention it is worth 
while to make of them here is the fact that they all con- 
firm the statement that the strata are gi'eatly disturbed. 
All the lower mines were already, at the time of my 
visit, in August, 1870, entirely closed and abandoned; 
and the best information I could obtain respecting the 
underground developments in them was from Mr. Car- 
roll, who had lived here for some years, and was pretty 
familiar with the work that Lad actually been done. 
According to his statements, the old shaft of the "Com- 
mercial Company" (which is situated on the south side 
of the creek, some half or three quarters of a mile below 
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I tlie aliart of tlie old "Coast Range Company," described 

Ion pages 37 and 38 of The Geologij of California), 

liras siiuk about two hundred feet, and a tunnel waa 

I driven from its bottom nbout one hundred and eighty 

l.feet to tba south. This shaft was not in coal, and the 

F'tnnuel from its foot did not strike coal. A short dis- 

' tance below this point there is another shaft sunk to 

a depth of about eighty feet by Mr. Meader. This also 

was not on coal, and no drifting was done From it. 

The nest opening which we come to is the "lower 

h&baft" of the Commercial Company. This shaft is in 

I.4I16 coal, is about three hundred feet deep, and fur- 

■liished all the coal which came from the Corral Hollow 

■ mines dnring the years 1869 and 1870. But at the time 

■•of my visit the hoisting-works had recently been burned 

[idown, and the mine itself, as well as its waste heaps, 

teas on fire. The dip in this mine was very steep to 

"Bie south. 

At the Almaden mine, a little further down the canon, 
there is a shaft about three hundred feet deep, and 
a tunnel was driven southerly from its foot about seven 
I linndred feet, but no coal was found, escept two or 
fthree seams of no value. Carroll thinks there is coal 
lere to the north of the shaft. The dip here is south- 
While this work was going on previous to 1870, the 
IFestern Pacific Eiiihoad Company had also expended 
few thousand dollars in laying down a track from 
Ilia Station to the mouth of Corral Hollow caiion, in 
lie hope of getting coal from these mines tor use upon 
r locomotives, in which hope they were, not uunat- 
ly, disappointed. 
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I lidve iiwt lieard of Juiy further miiiinf; for coal iu 
Conul Hollow caiioii siuee 187U; and the total amount 
of coal ever sent to market from this locality liiis been 
very kiuhII. 

But outside of Corral Hollow canon, and yet witliiu 
tliB limits of what may be propeily called the Corral 
Hollow coat field, tliere lias beon some prospecting and 
a litlle milling done. 

The Litebmore Mise. 

Within about a mile to the west of the Pacific mine, 
and OD the west side of the crest of the watershed which 
liei-e divides the waters of tli« Liyermore valley from 
those of the San Joaquin valley, there is situated the 
"Livermore Miue." At this mine, when I visited it in 
July, 1H75, they had sunk a slope of about three hun- 
dred and eighty feet upon a bed of coal whose strike 
was just about east and west maguetiu, and whose dip, 
though somewhat variable, averaged to the bott^im of 
the slope about 40^ to tho north. 

At the surface o! the gronnd, there was visible here 
only a little black dirt; but the coal began to come iu 
at a point about fifty feut below the mouth of the slope. 
At the bottom of the slope, when I saw it, the bed was 
about five feet thick, but contained three or four little 
streaks of clay, from half an inch to three inches thick. 
The coal itself was soft, and crumbled on exposure, like 
that of the mines of Corral Hollow caiion. Some fur- 
ther work was done here iu the hitter part of 1875. A 
team hoisting engine was erected, and bunkers were 
built, and some drifting was done underground, but the 

ork has since been abaadoued. 
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It is leporfed tbut since 1875 another coal discovery 
lias beeu muJu at the so-ciilled " Siimiuit Coal Miqc," a 
shui't distnucG to tbe nortL-east from tlie Liveriuore 
miue, and that cooaiderable prospecting work lias beeii 
tflone Uietti, witli promising results. But of this I cau- 
|Dt speak positively, not having seen the ground. 

Other Coal Localities. 

Outside of the Mt. Diablo conl field, there are nunier- 
rtis localities besides CoiTal Hollow scattered througlt- 
«ut the coatit range of mountains from 8an Diego to 
0resceat City, and a number of localities also in tbe 
iprestern foothills of the Sierra Kevada, in Oalifuniia, 
Irliere more or less coal has been found. None of these 
xsalities have yet proven themselves to be of any iiuan- 
raal value here, ami the gieat majority of them would be 
tttterly worthless in any coiiutrj. I proceed, however, 
to meiitiou a few, which either from their own intrinsic 
merit, or else from the noise which has been made about 
them, are worthy of special notice. 

First. In the southern part of Los Angeles County, at 
a locality about twelve or thirteen miles easterly from 
the town of Anaheim, in the mountains on thu south 
aide of the Santa Ana Giver, uot over a mile from the 
river, and at an altitude of some fourteen hundred or 
fifteen hundred feet above its bed, there are exposed in 
the precipitous mountain-side some ten or twelve thin 
seams of impure coal, distributed through something like 
a hundred feet in thickness of sliales and sandstones, no 
single coal seam being over about one foot thick. I vis- 
ited this locailily in 1872, The whole thing is worthless. 



74 COAL MINES. 

Secoml. It is said that tliere is a locality upon Los 
Gatos Creek, in the eastern flank of the Coast Range, in 
the southern part of Fresno County, where there are ex- 
posed no less than four or five beds which b1»ow in their 
croppiugs from three feet to four and one-half feet re- 
spectively of a good quality of coal, which it would pay 
well to miqe if it were within reasonable distance of a 
market, This locality I have not seen. 

Third. There is in the hills on the south side of the 
little valley called Yftlleeifos, in the western part of 
Fresno County, and distant BOme five or six miles in a 
north-westerly direction from the New Idria Quicksilver 
mine, a bed of coal which strikes N. 85° W., magnetic, 
and dips 80° to 85° to the south. This bed is certainly 
over seven feet in thickness, as, at the time of my visit 
in April, 1871, it had already been pierced to that extent 
bj a tQuuel which had not yet gone through it. Tliis 
tunnel struck the bed at a depth only about forty feet 
below the surface of the ground. So far as exposed 
at that time, the coal was pretty uniform in quality 
throughout, and appeared but little contaminated with 
earthy matter. It however contained considerable gyp- 
sum in thin scales filling its seams, and it was soft and 
friable. But its quality was good enough, on the whole, 
to warrant a belief that it might, with proper arrange- 
ments, be used to some extent with advantage in the 
reduction of quicksilver ores at the New Idria mine, 
where wood is scarce and expensive, though whether 
since then it has actually been so utilized, I am not 
informed. 

Fourth. On the Middle Fork of the Eel River, about 
seven or eight miles south of the village of Round Val- 
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)y, in Mendocino county, and in the uortli-east c 
'©£ section 11 of townsliip 21 north, range 13 west, Mt. 
liablo meridaiu, there is a bed of coal exposed, cross- 
ing the channel of the river in a direction N. 45° W. 
to N. 5lP W. magnetic, and dipping from 20° to 30° 
north-east. 

This bed is from fourteen to fifteen feet thick, and is 
all good coiil with the exception of a single streak of 
shale in the middle of it, about five or six inches in 
thickness. The coal is immediately overlaid and under- 
laid by heavy beils of very fragile sliales. 

The slmles fibove the coal are not far from seventy- 
five feet thick, and are overlaid by very hard and highly 
metamorphic rocks, cont«iuing large quantities of jas- 
per and other silicious matter. 

The shales beneath the coal are about twenty feet 
thick, and are underlaid by a bed of unaltered sand- 
stone some ten or twelve thick, which again rests upon 
the same hard, metamoiijhic rocks which overlie the 
shales above.' The whole thickness, coal and all, there- 
fore, of the belt of unaltered strata which includes this 
coal bed, is at this locality only about one hundred and 
twenty-five feet. 

The quality of the coal itself is a little better than 
that of the Mt. Diablo mines. In fact, it is the best 
coal which I have seen from anywhere in California; 
while at the same time this is the thickest bed of a 
marketubie quality of coal that is yet known to exist 
within the state. Two causes, however, combine to 
ider it improbable that it will ever furnish coal for 
the San Tranciaco market. In the first place, there is 
plenty of evidence close at hand that the rocks in that 
neighborhood have been greatly disturbed, and it is 
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"What ia here designated as "coal," however, was it- 
self more or leas impure, being often trayeraed by still 
thinner sheets of clay and dirt, whose thickness ranged 
from that of a sheet of paper up to half an inch, or so. 
Ifc was also soft and friable, and disintegrated rapidly 
on espoaure to the air. This to be sare was Tery close 
to the surface of tiie ground. 

"When I again visited tlie same locality, in April, 1876, 
this tunnel had been driven some thirty feet further 
underground, and then allowed to cave, aud the place 
was inaccessible. I was told by Mr. Kincaid, who 
did the work, that at the face where he last stopped 
the coal was somewhat harder, and contained less slate 
than where I saw it in 1874. But heavy as this bed is, 
its quality at the beat, so far us yet explored, is such 
that unless it improves yery materially on driving fur- 
ther into the hill, it la not likely to pay to miiiG. 

In the near vicinity of this point, also, there has been 
considerable other prospecting work done, and one tun- 
nel has been driven some four or five hundred feet in 
length. But none of this work has developed so much 
coal as the open cut aud tunnel just described. 

I also saw more or less of coal croppiugs at various 
other localities scattered about through this regiou. 
For example, on section if, section 7, section 8, and sec- 
tion 21 of this same township, also on section 12, town- 
ship 33 uorth, range 2 west, aud also at a point which 
ia probably in section 9, township 34 north, range 1 
west. Croppiugs are said to be exposed also in eection 
27 and section 28 of townahip 33 uorth, range 1 west. 
But very little work has been done, however, at auy of 
these localities, aud no coal has yet been found which 
it would pay to mine. 




CAUFf)RKrA. 



79 



r Sixth. In lone Valley, at tlie western edge of the foot- 
hills nf the SieiTB Nevadii, in Amador County, there ia 
a coal-bed, which has attracted some attention, at a lo- 
ality which I visited iiieideutally in November, 1871, 
jfrfaile more especially engaged in studying for the State 
heological Survey the imcient a.uriferous gravels, which 
^re so widely distributed over the western Hanks of the 
Sierra. 
\ This coal is also of very recent origin; quite proba- 

»bly, indeed, not okler than some of the auriferous grav- 
els themselves. The bed lies nearly horizontal, and 
ranges at different points from five or six to twelve or 
fifteen feet in thickness. It is overlaid and underlaid 
by a very soft clay-rock, and its depth beneath the sur- 
face of the ground is small, being sometimes not more 
than thirty or forty feet. The material itself is strictly 
a lignite, still Bhowiug a good deal of the woody tex- 
ture. It is not black nor lustrous, but of a dull earthy 
brown color, very soft and friable, and makes a large 
quantity of ash. Nevertheless, it burns very freely with 
a bright flame, and the ashes do not form any trouble- 
some clinker. It has been employed for years as fuel 
for aflonring-mill at lone City, the distance to haul it 
being about three-quarters of a mile. At the time of 
my visit, this mill, driven by a steam engine of li" cyl- 
inder and 36" stroke, wag using no other fuel, aud was 
consuming of this, as Mr. Hall, the proprietor, informed 
me, about three tons per day, costing less than a dollar 
and a half per ton at the mill. This was certainly very 
cheap fuel; and the lone Valley coal will be likely to 

B continue for many years to supply a certain moderate 
jjocal demand for various purposes; but it will not bear 
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trail sj) or tut ion to any great (Tistauce, (ind it is not likelj 
to ever compete with otiier poals in the general market. 
Since the beginning of 1S76, a new mine has been 
opened here, anil there has been a good deal of talk 
abont it; bntwliether tlie quality of its coal is in reality 
any better or poorer thn,n was obtninecl from the earlier 
workings I do not know, not having jet seen the mine 
myself. 

Seventh. At the village of Lincoln in the Sacramento 
valley, in the south-western part of Placer county, there 
i» also a coal deposit, of which great expectations have 
from time to time been entertained, I have never ex- 
nmined this deposit and do not know the extent of the 
work which has been done. But I have seen some of 
the coal which it has furnished and such of it as I have 
seen was decidedly inferior in quality even to the lone 
Valley coal; so poor, in fact, aa to be practically wortli- 

Eighth. At American Canon, in the south-western 
part of Solano County, there are, for some distance in the 
blutf along the right bank of the caiton, heavy bnt irreg- 
ular croppings of black carbonaceous shale, containiug 
streaks from one inch to eight or tea inches in thickness 
of coal. Most of these croppings, however, are not in 
place, lis there has been more or less iaiid-slidiug nearly 
all the way along the steep face of the bluff. 

The attempt has been made once or twice to organize 
a company to mine here for coal, iiut there has never 
yet been sufficient work done here to prove what lies 
in the aolid hill back of the croppings. The locality 
would also be rather an expensive one to ])rospeot satis- 
factorily, and the surface indications are not on tlie 
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ever, to transportation aud proxiraity to market, the 
situation is a very favorable one if ever a good uiiue be 
found here. 

(Ninth. There have been occasional paragraphs in the 
Newspapers, within tlie last year or two, with reference 
to tlie discovery of what has been asserted to be a 
lieavy bed of a superior quality of coal in the range of 
bills nest east of the Santa Rosa Valley in Souomii 
County. But 1 am not aware that this discovery has 
yet proven itself to be of any value. 

Tenth. In addition to all the foregoing, there have 
been numberless "coal discoveries" reported in the 
newspapers from time to time, in almost every coruer 
of the State; but more especially iu the Coast Range of 
mouutaias, and more particularly still in the counties 
yf Santa Crnz aud Monterey, and iu the Contra Costa 
hills which stretch south -easterly' from Carquinez straits 
through Contra Costa aud Alameda counties, and in the 
foothills which skirt the soutliern aud western flanks of 
Mt. Diablo itself. Aud in very many, probably indeed 
in nearly all of these numerous localities, a little coal 
of some sort has actually beeu found. Bnt none of 
them all have yet proven to be of any practical value, 
aud the statement still remains true to-day, as it has 
done ia the past, that the only locality iu California 
where coal has ever yet been mined with profit to any 
noteworthy extent, is at the old Mt. Diablo mines. 

But it is furthermore true to-day, of the Mt. Diablo 

mines themselves, that all of them which havo been 

HiproStuble in the past have already seen their best d^iys 

Hpad are now rapidly declining; while outside of these 

L 
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old mines the most promising region yet known in the 
State is the eastern and yet unworked part of the Mt. 
Diablo coal field, in which the most promising develop- 
ments yet made are at the Empire mine and at the 
Bancho de los Meganos. 



CHAPTER H. 

OREGON, 



The Cooa Bay Mineh. 
The only coul mines hitherto worked with profit in 
Oregon are located at Coos Bay, on the western coast of 
•the State, about one hundred mites north of the Cali- 
fornia boundary, and some forty miles to tlie north of 
Cape Blanco. 

The fall estent of the Coos Bay toal field is not yet 

definitely known, and it will probably be many years 

before it will become so. The wild nature of the coun- 

j' try, which is everywhere covered with dense and heavy 

Kforests, renders exploration extremely slow, laborious 

■And expensive; while the distance from market, com- 

led with the difficulties of navigation make it impos- 

Iflible to mine coal here with profit, except at a few 

V|K>ints, where it is found of good quality, favorably sit- 

lated for cheap mining, and very close to navigable 

trater. 

It is already known, however, that this coal field eov- 

cSrs at least several hundred square miles of territory, 

[■itretching from the mouth of the Umpqua river on the 

lorth to points beyond the Coquille river on the south, 

mod extending back from the coast to distances of from 

fteen to twenty miles inland. 
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Tlie general clmmcter of the surface of tLe 00110117 
thus tU'signated ia tliat of a billy region, carved into a 
pei-fect labyrinth of steep and narrow gulches, and in 
the vicinity of Coos Bay, pierced in every direction by 
nnmerous "sloughs," or long narrow and crooked in- 
lets, which though usnally not very deep, often allow 
the tido-water to set back in them many miles. The 
lower portions of the Umpqna and the Coquille rivers 
themselves also assume the character of these so-called 
"slonghs," and the tide ebba and Hows in them for a 
considerable distance bnck from the coast. 

Over the greater portion of this region the hilla rarely 
rise to altitudes of more than five or six hundred 
feet above tide-water; but the banks of the slonghs 
are generally abrupt and steep, and the gulches which 
cut the hills in eveiy direction are so numerous as well 
an deep and stoe]j, that with the heavy timber and fre- 
quently the dense undei'brush besides, the country is a 
veiy hard one to prospect, or to travel through. 

As a general rule, along this portion of the coast, 
each river or inlet has iu front of it a bar of sand, upon 
which the water is not so deep as it is iu the sloughs 
inside. These bars, moreover, are shifting, and the 
deepest channels over them vary more or less iu posi- 
tion as well as iu depth, with evei-y heavy storm. Tiie 
depth at low water on the bar iu trout of Coos Bay va- 
ries, in different seasons, from niue to thirteen or four- 
teen feet; and it is a most serious disadvantage to the 
Coos Bay coal mines that this depth is so small as not 
to permit the general use of vessels for transpoi'ting the 
coal, which will carry more than from three hundred to 
four hundred tons at a cargo. Moreover, in the winter 
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the sea is frequently so rough thiit it is unsafe for ves- 
sels of any kind to attempt to cross the bar; ancl it hns 
hajipeTied more thau ouce that vessels laden with coal 
and lumber have been land-locked iu Coos Bay, and 
unable to get out for over a month at a time. 

Coos Bay itself is roughly crescent shaped, convex 
towards the north. From the head of the bay proper, 
which is about at the village of Marshfield, Isthmus 
Slough continues navigable aomo sis or eight miles far- 
ther south for vessels as large as can ordiuarily cross 
the bar. There is thus included between the upper and 
lower portions of the bay, and between Isthmus Blough 
and the ocean coatit a peniusuhi, which in its southern 
portion is eight or nine miles wide. Empire City, on 
the lower portion of Coos Bay, is on the north-west 
side of this peninsula; the village of Noi'th Bend is at 
its extreme uortbem point; while Marshfiekl ia ou its 
eastern side, agij^ as already stated, at about the head 
of the bay itself. 

There is a saw-mill at Empire City, another at North 
Bend, and a third at Marshfield. The united capacity 
of these three mills amounts to not far from fifty thou- 
sand feet of lumber per day. There has been some 
shipbuilding done here; aud North Bend has turned 
out one or two remarkably fast sailers. A large pro- 
portion of the so-called Port Orford cedar, viz., the 
white cedar of Oregon, wliicli reaches the San Francisco 
market, comes from the Coos Bay mills. All three of 
ike villages named above are iu township 25 south, 
zange 13 west, Willamette meridian. The paying coal 
mines of Cooa Bay are all in township 26 south, range 
13 west. There are only two mines which have been 
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profitably worked in the past, viz., tbo Eastport mine 
aud the Newport miue, and tliere is at the present time 
but one move whieb gives anj reasonable promise of 
profit in the future. 

The EASTPOiiT Mine. 
At a point on the left bank of Isthmus Slough I 
its montli and a mile or so above Marsbfield ia the 
mouth of "Coal-Bank Slough." From here up the 
latter slough, which is small and crooked and navigable 
only at high water, it ia about three-fourths of a mile to 
the point of shipment of the coal from the Eastport 
miue. This mine is situated iu the north-east quarter 
of section 4 of township 26 soutli, range 13 west, though 
it is opened by a tunnel whose mouth is in the north- 
west corner of section 3; while its most northerly under- 

gi'omid workings probably also extend somewhat beyond 
the township line on the north into the south-east quar- 
ter of section 33 iu the adjoiuiug towuship. The height 
of the mouth of the miae above tide water is stated to 
be one hundred and sixty or one hundred and seventy 
feet, and the length of the railroad from there to the 
lauding ou Coal-Bank Slough is about seven-eighths of 
a mile. This railroad is a wooden tramway of about 
four feet gauge furnished with a strap iron rait. The 
cars are of wood, with trap door discharges at the bot- 
tom, and hold about two and a half tons each. Each 
empty car is hauled separately from the landing up to 
the miue by a horse ov mule. The loaded cars run 
down to the landing by their own gravity, and four of 
them being coupled together constitute a train, tlie 
brakes of which are managed by cue man. 




I 



OREGON. 87 

The coal bed here strikes ftboiit true north and south, 
and througLout the upper portions of the mine has an 
average dip of about 8^ to the west. Tlie aggregate 
thickness of the coal milled ranges from four to five 
feet, averaging about four feet and a half, in two benches 
of nearly eqnal thickness with a stratum of soft clay- 
slate between them whose average thickness is about 
six inches, though it ranges in different 'parts of the 
mine from four to ten. Above the upper one of these 
two benches comes a stratum of clay-slate, generally 
about one foot in thickness, and immediately over this 
again about one foot of coal. But this so-called "top 
coal" is not generally taken down, for the reason that 
the material overlying it is a soft and weak clay-rock 
which would not form so good a roof for the mine as 
the slate beneath the top coal tloes, while at the same 
time that coal, tliongh generally of good quality, is not 
thick enough to pay for handling so much rock as would 
be neciissary in order to obtain it. 

This mine is opened by a tunnel driven westerly from 
a point below the outcrop of the bed a distance of some 
seven hundred feet to where it strikes the coal. From 
this point a gangway has been driven a considerable 
distance both north and south, and all the available 
coal above its level taken out. From a point in this 
gangway some five or six hundred feet south of the tun- 
nel a slope has been sunk following the dip of the bed 
to the west a distance of about nine hundred feet. From 
this slope gangways have been driven north and south [ 

at various points, some of them to distances of two thou- 
sand feet or more, and the upper lifts thus obtained 
are also bv this time pretty well exhausted. At the 
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time of 1113' last Tisit to this mine, in May, 1876, the 
gangway from the foot, or extreme western end of this 
slope, had extended about two hundred and fifty feet 
north ftnd three Lnndred and fifty feet BOutb from the 
slope. In going down this slope the dip of the bed it- 
self gradually decreases from abont 8'^ at its head until 
withiu about one hundred feet of its foot it vanishes 
altogether, and for the remaining distance the coal lies 
just about level. At the same time, however, the bed 
becomes somewhat more in-egnlar and shows nnmerous 
small rolls witli occasional faults, which make it more 
expensive to mine, while the coal itself is not quite so 
haid and good as it was in the upper levels of the mine. 



The Newpobt Mine. 

The Newport Mine is in the northern part of section 
9 of township 26 south, range 13 west, and its mouth is 
only about ninety feet above tide water. Its point of 
shipment is also on Coal Bank slough, at some little dis- 
tance above that of the Eiistport mine. The railroad 
from the miue to the landing is a little les.s than two 
miles in length, laid with the strap rail, with a gauge 
of three feet two inches, and for a portion of the dis- 
tance it has an np grade for the load of about one hun- 
dred feet to the mile in order to gain sufficient height 
at the landing for shoots to load the vessels. It is fur- 
nished also with a little four-wheeled locomotive, only 
two of the wheels being drivers, which is said to weigh 
seven tons and to have cost about four thousand dollars. 
This engine hauls four cars at a time, containing ten 
tons of coal, from the mine to the landing. 
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The Newport Mine is opened bj a tunnel or gaugwaj, 
which starts in the eroppiugs of the bed on the south 
■siile of a ravine anil runs directly in the coul itself for 
■a distance of over two thousand feet to the south, en- 
tirely throngh the spur of the hills in which the mine is 
located and out to daylight on the other aide. No coal 
lias 3-et been mined here below the level of this gang- 
iway. The maximum height of the lift above ifc in the 
middle of the spur was probably over fifteen hundred 
feet. But the greater portion of this is now worked 
out, and iu May, 1876, the foreman of the mine in- 
formed me that the quantity of available coal then re- 
maining above this gangway would not exceed a two 
years' supply at the rate of fifty tons per day. Another 
gangway can be driven here, however, at a lower level 
which will give an additional lift of two or three hun- 
dred feet below the present one and thus fiiruiali several 
years' further supply of coal before it will be necessary 
" to do any pumping or hoisting. 

The bed which is here worked is unquestionably the 
rgame as that in the Eastport mine, and has about the 
■'Same thickness and the same general characteristics. 
^Its strike here also is north and south, and its average 
I dip iu the Newport Mine about 0'-^ to the west. 

There are very few faults or disturbances of any 
Keort so far as the works have yet extended in either 
I of those mines, with the single exception of the gradual 
diminution of the dip already noticed in the lower por- 
tion of the Eastport mine. But there is evidence that 
within half a mile, or less, to the west of the Newport 
^iniiie there is a disturbance of considerable magnitude. 
BFor the eastern part of section 8 and the western 
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part of section 9 are occupied by a liigli rulge, kuown 
Its Toknm Hill, iu tlie siiles of whicb may be seen at 
various points the outcrops of a bed of coal, which is 
in all pi-obabilitj identical with the one that is worked 
in the mines, but ivhicb here lies at an altitude above 
tide-water, which at one point ia over three hundred 
feet higher than the mouth of the Newport mine. And 
in Yokam Hill, also, the bed, though elevated more 
than three hundred feet above the horizon which it oc- 
cnpies in the Newport mine, still dips gently to (he 
west. There is, therefore, in all probability, either a 
single fanlt or a series of faults of considerable magni- 
tude in the strata between Tokam Hill and the New- 
port mine. 

There are also scattered here and there over other 
portions of the peninsula indications of a probability 
that faulta and dialocatioos are bynoiBeansiiucommon, 
although very little has yet been seen of them iu the 
workings of the mines themselves. 



New Mine. 

As already stated, the Eastport and the Newport 
mines are the only ones which have hitherto been suc- 
cessfully worked at Coos Bay. But at the pieseut time, 
March, 1877, Mr. B. B. Jones ia engaged in building a 
railroad, and opening a new mine at a locality on the 
left bank of Isthmus Slough, some live or six miles 
above Mavshfield, and opposite the little village of 
Coos City, which stands on the right bank at the ter- 
minus of the wagon road coming from Eoseburg oyer 
the coast range of mountains; and this mine bids fair 
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liercafter tlifin eitber the 
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to become of greater valm 
Eastjjort or tlie Newport. It has aheady been proveu 
by a tuuiiel driven some five hundred or six hnudred 
upon a coal-bed in the direction of about north 18° 
it true course, from a poiut iu the bed of a giUch 
the north-east corner of the south-east quarter of 
ition 22 of township 26, south range 13 west. 
The mouth of this tuDoel is one hundred and four 
let above the level of low water in Isthmus Slough, 
thus giving plenty of height for bunkera, dumps, etc., 
,"wliilearailroadof only about half a mile in length, which 
can be cheaply built, will convey the coal from the buuk- 
iere at the mine to deep water ou the slough. 

At the point where the tunnel was commenced, there 
was no visible outcrop whatever of the coal at the sur- 
face of the ground; but a few feet beneath the surface 
a dark-colored streak began to sIjow itself, which grow 
rapidly thicker and purer until within about one hundred 
feet from the mouth of the tunnel it had developed into 
fL bed of good coal about four feet thick. Beyond that 
point, HO far as the tunnel has yet estended, this bed will 
furnish from four to four and one-hnlf feet of clean, hard 
coal, of a quality as good as the best hitherto furnished 
by the Cooa Bay mines. The strike of the bed is about 
north 18° east true course, and its dip is about 8J° to 
;tlie east. It has in the middle of it a streak an inch or 
iwo in thickness of a soft clay "mining;" but the re- 
mainder of the bed is good, clean coal, which separates 
easily from the roof and floor; and as, furthermore, 
both roof and floor consist of good, solid sandstone, 
the coat can be mined from this bed for a little less 
than it can at either of the other mines, where the 
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roof is not so good. So far as can be jntlged from sur- 
fiice iodicatioas, also, there is every probability that 
this mine will prove an exteusive oue, and that the 
quantity of coal which can be cheaply extracted from it 
will be large. It is pleasing to be able U> add that tie 
well known esperieoce and ability of Mr. Jonea give 
good assurance that this property will be prndently 
managed, and that in so far as coal mining at Coos Bay 
can be made profitable hereafter, he may be expected 
to make this mine pay. 

Mistakes asd Failures. 

It is not so pleasant, however, to contemplate the 
wasteful expenditure of money which Las been made 
within the hist tew years at other localities about Coos 
Bay by tliorougblj incompetent, if uot in some cases 
dishouest, parties iu searching and mining for coal. It 
probably would not exceed the truth to assert that since 
the year 1870 there has been expended in this way, in 
the immediate vicinity of Coos Bay, an aggregate sum 
of not less than half a million of dollars, every dollar 
of which is a total loss, and at least nine-tenths of which 
would certainly have been saved if the advice of a com- 
petent engineer had beeu sought and followed. 

As it has been a time-honored practice among the 
gold and silver bearing quartz veins of California and 
elsewhere, to erect a costly mill, with all its apparatus 
complete for crushing, amalgamating, etc., before the 
mine was sufficiently developed to prove whether there 
was auything in it worth crushing or not, so the usnal 
practice in these experiments at Coos Bay has been to 



■tinild railioads, bunkeia nnci ifflmives before any coal 
Kk&d been found that was worth mining; and in more 
WDBtances tlian one nuiler circumstauces wbere tLere 
Enever was any reasonable probability that any coal 
Kwould be foiiuil which it would pay to mine. 
m It may not be amiss to briefly describe two or three 
■of these Quixotic undertakings. The first one, and 
■ifflihaps the least Quixotic of nil those which have in- 
pVolved heavy expenditure, was in progress at the time 
of niy first visit to Coos Bay, in August, 1872, and was 
known as "Hardy's Mine." 

This mine wha located on tbe north-east side of the 
, nearly opposite the village of North Bend, and on 
felhe peninsula between Haynes's Slough anil Jordan's 
■Slough. Its wharf was built at Jordan's Point. The mine 
tened by a tunnel whose mouth was on the nortb- 
fcdugt quarter of the eoulh-west quaiter of section 1, of 
»wnship 25 south, range 13 west, and which ran in a di- 
rection north b3"^ east magnetic, about eight hundred and 
■fifty feet to wbere it struck the coal-bed, from which 
loint a gangway had been driven at the time of my visit 
P(AugU8t, 1872), about four hundred feet to the north. 
■So far as the gangway then extended, the strike of the 
i was about true uorth, and its dip 16° or 18'=' to the 
lowest. This gangway lies beneath the western slope of 
i ridge which runs nearly north and south across the 
leninsula in question, and whose crest is said to rise 
wmething over four hundred feet above low water. 
Uong the eastern slope of the ridge the coal crops out 
[kt two or three poiuta from fifty to one hundred feet 
>elow its crest, and in these croppings the coal appeared 
3 be of fair quality. But in the gangway below, it was 
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foiiHcT to be soft and to crumble very badly on exposure 
to the weather. The bed itself is, in all probability, 
ideotical witL the one in the Eastport and Newport 
mines, as it consists of the same three layers of coal 
with streaks of clay-rock between them, arranged in the 
same order, and preserving very nearly the same thick- 
ness, both relatively and absolutely, as at those mines. 
Bat besides the fiLct that the coal was soft and air- 
slacked very badly, the bed itself, though not troubled 
so far as the gangway then extended with faults of any 
noticeable magnitude, was, nevertheless, more or less 
irregular and rolling in its course, and the roof was soft 
and weak. 

Subsequent to Augnst, 1872, the gangway was driven 
some distance further to the nortli, and the coal was 
said to improve in qunlitj' as they advanced. But 
whether in reality it did so or not, it does not appear 
that the improvement in any case was sufiBciently great 
to produce a good marketable quality of coal, and the 
entei-prise was shortly afterwards abandoned. 

The mouth of the tunnel was about eighty feet above 
low water. Both the tunnel and the gangway, with a 
view to furnishing them with double tracks throughout, 
were foolishly driven of twice the size which was 
necessary; a bunker was built at the mine capable of 
holding about one thousand tons of coal ; a railroad 
was built thirty-seven hundred feet iu length from this 
bunker to the landing at Jordan's Point, and at the 
landing a high and costly wharf was also built. 

It is the general belief among people who are more 
or less familiar with the history of the matter that over 
one hundred and fifty thousand dollars were sunk in 




this experimeut. Certain it ia, in any case, that n large 
Bum was espemled here in outside improvements and 
works of a character which contributed nothing towards 
proving the real value of tJie mine, and which them- 
ielves possessed no value as soon as the mine was 
■oven worthless. 

A hirge sum of money has also been expended to no 
purpose by the " Cooa Bay Union Coal Company," at a 
locality known as Ihe "Utter Mine." Here, also, 
bunkers were erected, and a railroad several miles iu 
.length was built, with wharves, etc. The mine is sit- 
inated some distance to the south of the head of Isthmus 
Slough, Of this property I caunot speak from personal 
..observation, not having visited the mine myself, though 
I have seen some very poor coal which was said to have 
come from there. I am informed, however, by a gen- 
tlejuHU who has seeu the miue, and whose stateiueuta I 

ionsider reliable, that in order to reach the coal a tun- 
4iel was driven in a south-easterly direction some five 
Jinudred or six hundred feet through sandstone, and 
that a gangway was then driven, nearly east and west, 
for a distance of some seventeen hundred feet along the 
bed, whose dip was southerly at an angle of some 16^ 
or 17°. The bed itself was about sis feet in thickness, 
th one streak of clay-slate five or six inches thick in 
the middle. The upper bench of coal was of pretty 
;good quality, but tlie lower one was soft. My informant 
,^inks tliere would be a fair prospect for a paying mine 
here were it not for the cost of transportation. He 
^dds, however, that there is only a very short lift of 

coal above the level of the present gangway, and as the 
ifionfiguration of the surface does not admit of driving a 
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tuuiiel at a lower level, it wonid be necessary to sink in 
oriler to get the coal. 

It is only necessary to add to the above statemeDts 
concerniiig this mine, the simple iwct tbat its location 
is sitch that the cost of transporting its coal from the 
mine to navigable water would prevent its competing 
successfnlly with other mines which are much more fa- 
vorably situated in this respect. Mr. Utter infonns me 
that this company has shipped altogetlier about ten 
thousand tons of coal. It might be interestiug to know 
how mncb this coal Las coat per ton. 

There is also another property owned by the so-called 
"North Pacific Coal Compan3,''and situated at no great 
distance from the Utter mine, upon which considerable 
money has been spent, bnt to which the same obstacle 
has been fatal from the beginning, viz.: the cost of 
transportation. 

But among all the mistakes which have been made at 
Coos Bay, there is none so conspicuous or so inexcusa- 
ble as that involved in the opening of what is known 
as the "Henryville mine;" and it would be difficult to 
find in the auuals of coal mining anywhere an instance 
of grosser ignorance and incapacity, combined with 
more reckless folly, than has been displayed in the so- 
called development of this pseudo-mine. 

The locality is on the right bank of Isthmus Slough, 
soma three miles above Coos City, and about at the 
head of any practicable navigation in the slough. It 
is close to the water's edge, and the situation, there- 
fore, would have been good enough if a mine Lad 
existed there. But there was never any reasonable evi- 
dence of any probability of the existence in this prop- 




wty of a jiOTind of coal wliich it would jmy to mine. 

VLere is, however, a heavy bed, some seven or eight 

feet in thickness, of nlternatiug layers of chiy-shite, 

I'bone," and other worthless materials, including some 

(oft and dirty coal, which strikes about north and sonth, 

tod dips to the east. Upon this bed, a slope was 

B«tarted down, not in the direction of the dip of the bed, 

which, AB just stated, would have been about east, but 

obliquely to it with a course of about N. 53^ E. This 

slope was continued down in this direction, following 

approximately the general coui-se of the plane of the 

bed through faults and disturbances of various kinds, 

^~iuid with an average pitch of about 10° or 12°, for a dis- 

^Hauce of some twelve humlred fed, without any visible 

Hwiprovemeut whatever in the character of the materials 

^^hich constitute the bed, aud with do other result than 

that of demons tratii]g tlie fact that this bed, worthlesa 

as it is anyhow, is also considerably broken by faults 

J ad other disturbances. This was the mine! But this 
I not all. A pair of costly and very handsomely fin- 
ked steam engines, said to have been originally built 
JT use in the Palace Hotel at San Francisco, were pur- 
fctased and sent up aud erected there for hoisting 
Dgines. Boilers, pumps, etc., were supplied, of course. 
A small town was built. A bunker was erected on piles 
in the water near the middle of Isthmus Slough, capa- 
ble of holding nearly one thousand tons of coal. A 
track from the mine to the top of this bunker was laid 
over a trestle-work, also resting on piles, some nine 
hundred feet in length and about fifty feet above high 
l^Fftter in the slough. No screens were furnished either 
t the mine or at the bunker, it being asserted that "this 
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coal was of sucli superior qnality (!) that it needed do 
ficieeuing, the fine being asgoodas thecoarse." More- 
over, tiie bnnker itself was divided in its interior by 
vertical cross-partitions running from top to bottom into 
ten separate compartments. The only reason which I 
have ever heard assigned for this last performance is 
that it was done for the purpose of keeping separate 
from each other as many different qualities of "supe- 
rior" coal; all of which, it was expected, would be 
obtained from this same utterly worthless bed. 

There is another locality upon the same property, a 
little over a mile north-easterly from here, where con- 
siderable money has also been foolishly spent ia sinking 
a slope some five hundred feet in a place where there 
was abundance of evidence on the surface of the ground 
that the rocks were badly crushed and broken, as they 
were also found to be iu the elope itaelf. But this is 
not worthy of further description. 

It is stated by good authority that the amount of 
money which has been expended on this Heuryville 
property alone considerably exceeds two hundred thou- 
sand dollars. Nearly the whole of this is a dead loss, 
and it is with equal certainty a loss which would never 
have happened if any competent person had been sent 
to esamine the property iu the first place. 




CHAPTER III. 
WASHINGTON TERRITORY. 



The coal miues of Wasliiugtoii Territory are situated 
*t Beliinghani Buy, close to the Britisli Columbia line, 
land in the vicinity of Seattle, on tlie eastern shore of 
|,iPnget Sound. 



Bellingham Bay Mine. 
At Bellingham Bay there is but one mil 



which ii 



owiieil by the EeUingham Bay Coal Compaiiy. This 
mine ia located at the edge of the shore of Bellingham 
Bay. It is opened by a slope some nine hundred feet 
in length, which goes down on the bed in a direction N. 
SO^W. magnetic, with a pitch of about 35^. About one 
hundred feet of the length of this slope is on trestle- 
work, above ground. The slope is oblique to the dip, 
the course of which at this point is about N. 57^^ W., 
magnetic. 

The bed here worked is about fourteen feet thick; 
but it contains so much interatratified slate and "bone" 
that all the coal has to be carefully sorted by hand be- 
fore it is sent to market. Moreover, after several years' 
experience in working the whole thickness of the bed, 
I it was at last discovered that the lower half of it is so 
pdii'ty that it is better economy to leave it iu the mine 
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tliau it is to attempt to work it. Accortlinglj, for tlie 
lust few years, only about seven feet in tliickuesa of tlie 
upper part of the bed liaa been mined. 

At several times diiri»g its history this mine has been 
ou fire, and once or twice it has been extinguished by 
flooding it with sea-water from the bay. 

At various levels, one above the other in this mine, 
four gangways Lave been driven to considerable dis- 
tances north-easterly from the slope. To the south- 
west of the slope one gangway was driven a. short 
distance only, running directly out under the waters of 
the bay; but the coal in this direction was found poor, 
and the works took fire, and this portion of the mine 
is uow closed up. 

Above the lowest gangway, running north-easterly 
from the bottom of the slope, a lift extending about one 
huudrod and fifty feet up the slope haa beeu practically 
exhausted, and is now abandoned and filled with water. 
The three gangways remaining above the top of this 
lift are now known as the " upper," the "middle," and 
the "lower" gangways, respectively. The middle gang- 

Lway is about one hundred and eighty or one hundred 
and ninety feet up the slope above the lower one. The 
lower gangway is about twenty-two hundred and fifty 
feet in length. Its course in starting from the slope is 
about N. 33^E., magnetic, and the dip of the bed is 
here about 33^°. Cut in going north-east the gangway 
curves gradually around to the north and west, while at 
the same time the dip of the bed gi'adually diminishes, 
until at its face the gangway is running about K. 2P W., 
magnetics, and the dip of the bed is only 11''. For a 
distance of about seven hundred and fifty feet from the 
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face of thie gangwiiy back towards tlm slope, the coal 
in the lift between this and the micUUe gangwfij is all 
worked out. For the remaining fifteen hundred feet 
the coal in this lift is nearly all solid. 

The middle gangway extends north-easterly from the 
slope about seventeen hundred feet, and the lift between 
it and the upper gangway is exhausted for this whole 
distance, with the exception of some ten or eleven 
rooms stretching backwards four hundred and fifty to 
five hundred feet from the face, which are only about 
8ialf worked out. 

- The upper gangway was driven over two thousand 
feet north-easterly, and all the coal between it and the 
surface of the ground is exhausted. 

There probably remains in this mine an available 

supply of coal, if no accident happens, for three or four 

wars to come, at its present rate of production. There 

ire-damp in this bed, and it requires constant 

watchfulness, though naked lights are generally used. 

There has been some very poor management displayed 
in the history of this mine, one or two rather amusing 
instances of which it may be well enough to specify. The 
water immediately in frout of the moiith of the mine is 
shallow. It was necessary, therefore, to build a tram-way 
for some little distance along tha shore, in order to reach 
la point where the water was deep enough so that it would 
jaot be necessary to build too long a wharf. This road, 
which is a trifle over three-fourths of a mile in length, 
was built with an ascending grade for the load, though 
there was already plenty of height for bunkers, so that 
hauling the coal from the mine to the bunkers it has 

instantly required more than two mules to do the same 
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well iuforraeil with reference to their later develop- 
ments as with reference to those of the Seattle Coal and 
Transportation Company. 

The opening of the Talbot mine is situated on the 
south-east quarter of section 19 of township 23 north, 
range 5 east, Wilhimette meridian. lu January, 1875, 
a tunnel had been driveli here some two hundred feet, 
starting in a north-easterly direction, and then corTing 
around to nearly an east course. 

In the face of this tunnel there was exposed a bed of 
coal from six to eight feet thick, of which the lower 
three or four feet seemed to be pretty clean and pure, 
though rather soft coal. The upper portion of the bed 
was still softer, and was also more or less impure. The 
bed dipped at a gentle angle, which I estimated at 
7° or 8° to the south-east. The roof and floor were also 
soft and weak, and there mm not more than twenty-five 
or thirty feet of cover over the coal, even at the face of 
the tunnel. Nevertheless, the quality of the eoal was 
such that I then considered the prospect fair for a de- 
velopment of something of a mine there. Since then a 
good deal of additional work has been done, and the 
company are now shipping a reputedly good quality of 
of coal to San Francisco; though whether it be at a 
profit or at a loss, I am not informed. 



Benton Mine. 

The property of the Eenton Coal Company is located 
in sections 17, 20 and 2!) of township 23 north, range 6 
east, Willamette meridian. The mouth of the mine i8 
situated near the left bank of Cedar river about a mile 
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'om its mouth, and in tlie south-west quarter of section 

l7. Two beds have been worked here to a considerable 

tent, both of which strike abont S. 10^ W. true 

arae, and dip to the east with au average inclinntiou 

about 13°. 

The upper bed ia about seventeen feet in thicltnesa, 
"but eoufjiins some interstratified bone, tliere being abont 
ten feet of good coal in the bed. The lower bed has a 
total thickness of about thirteen feet, of which the 
Ibwer five or sis feet ia so bony that it ia worthless, 
Iwhile the upper seven or ei^ht feet is nearly all good 
eoal. Between these two beds there is a thickness of 
about eighty feet of sandstone and shales, including 
one bed about five feet thick of impure coal. The up- 
per bed was first opened by a level tunnel driven 
directly in upon its course a distance of some twelve 
or fifteen Iiundretl feet, and a oonBiderable quantity of 
coal was extracted from it. But after the opening of 
the lower bed, the upper one was abandoned, as the 
coal in the lower bed was found to be cleaner, and more 
cheaply mined than in the upper one. The lower bed 
was first reached by a level tunnel driven obliquely 
to its course through the overlying strata, a distance of 
nearly two hundred feet to the coal. From this point a 
gangway has been driven south a diatauce of nearly two 
thousand feet, and a large quantity oE coal extracted. 
Within this two thousand feet there has been found a 
single fault, consisting of a large Jump up to the south. 
But this is the only disturbance of any magnitude that 
has been found. 
^L When the Benton mine was first opeued in 1874, the 
^Mompaoy built about two miles of railroad from the 
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mouth of their mine to a point of shipment upon Bhick 
liver, a mile or two below the mouth of Oeilar river, 
rroin tills point the coal was sent down the Black and 
Dnwumish rivers to Seattle in barges. They snbse- 
qneiitly, in 1875, extended tins line of railroad about 
two miles farther to a point upon the DiiM-amish river 
about niue miles from Seattle. These four miles of 
railroad were built along the previously surveyed and 
partially grnded line of the Seattle and Walla Walla 
railroad. Still later, during the year lrt76, the Seattle 
and Walla Walla Railroad Company built and equipped 
the remaining nine miles of road to Seattle, so that 
both the Kenton and Talbot Coal companies now have 
a continuous all rail line direct from the mouths of the 
mines tu Seattle. 

On the north-west quarter of the south-west quarter 
of section 20, the Rentou Company has recently struck, 
by boring at the depth of about seventy feet beneath 
the surface, a bed of coal which is believed to be iden- 
tical with that upon which the Talbot Company ia work- 
ing, and probably diil'erent from eitlier of those already 
opened by the Henton Company. It is stated that the 
bed, aa jiassed through in boring, was about eleven feet 
thick, with, as nearly as could be judged, from nine to 
ten feet of good workable coal. 

Seattle Coal and Tbassportation Company's Mines. 
The openings of the mines of the Seattle Coal and 
TrauspoitatioD Company are situated about ton miles 
in an air line in a south-easterly direction from the town 
of Seattle, and near the centre of section 27 of town- 
ship 2i north, range 5 east, Willamette meridian. 
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». From tbe mines a railroad of tliree feet gnuge ex- 
tends about three miles to tLe top of the bluff on the 
eastern shore of Lake Washington. Here the loaded 
cars are lowered over an automatic plane abont nine 
hundred feet in length to the edge of the lake. They 
are then taken on board of a barge, and towed a dis- 
tanoB of some eight miles to the head of Foster's Bay, 
a little cove in the western shore of the lake. From 
here u railroad extends about one-third of a mile across 
the portage between Lake Washington and Lake Union. 
The cars are then taken on a steam barge, which carries 
them some three miles to the southern end of Lake 
Union, whence a railroad about three-quarters of a mile 
in length leads to the point of shipment at Seattle. 

Tlie town of Seattle itself is located ou the eastern 
shore of Duwamish Bay, and about the north-west cor- 
ner of seetiou 5, towuship 24 north, range 4 east. 

The coal field in the vicinity of Seattle was carefully 
and extensively studied by Mr. T. A. Blake during the 
spring and summer of 1868, for the benefit of certain 
private parties in San Francisco; audits perfect availa- 
bility and great value as a source of supply for the San 
Francisco market were at that time fully demonstrated 
by the results of his observations. 

But the Mt. Diablo mines were then in the freshness 
of their prime, and the short-sighted policy of some of 
the gentlemen for whom Mr. Blake was acting, led them 
to donbt his opinions, and to maintain in opposition to 
his better judgment, that it was impossible for coal 
from Seattle to ever compete in the San Francisco 
market with coal from the Mt. Diablo mines. The re- 
sult was that they neglected to secure, as they might 
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Lave done at that time, for a price wliieli was a trifle iu 
compariaon with ita iutviiiaic wortb, a coul property 
which is alrea<ly proving itself by that sort of logic 
which basiuess men, who are not eugineers, cau under- 
fitaud, to be the most valuable coal mining property yet 
discovered iu the United States west of the Rocky 
Mountains. 

After Mr. Blake's examinations there in 1868, the 
Seattle coal field lay idle for about three years. But 
in 1871 some new parties took hold of il, and made the 
first real attempts to mine eoal here for market. The 
shipments to Han Francisco were iu that year a little 
less than five thousand tons. For the succeeding three 
years the shipments were also small, which was due to 
the fact that the owners were men of small means, and 
were obliged to struggle against all the disadvantages 
of a lack of adequate capital, combined with the steady 
and active opposition of a powerful clique of capitalists 
in San Francisco. It lias, therefore, been only since 
1874 that they have been in a position to be able to 
really begin to make the market feel what the capacities 
of the Seattle coal field are. 

Whether Seattle coal is capable of competing with 
Mt. Diablo coal or not, may be judged somewhat from 
the statistics of the last three years. In 1874, the re- 
ceipts of Mt. Diablo coal at San Francisco are stated to 
have been two hundred and six thousand two hundred 
and fifty-five tons, while in 1876 they were one hundred 
and eight thousand and seventy-eight tons. 

In 1874, the receipts of Seattle coal are given at nine 
thousand and twenty-seven tons, and in 1876 at ninety- 
five thousand three hundred and fourteen tons. Theee 
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Ignrea are ta,ken from tlie San Francisco Commercial 
herald ami Market Itevkw, whose statistics are geuerally 
^e most reliiible of auy that are published conceriiiug 
^e coal trade here. 
It wonkl exceed the proposed limits of this little vol- 
me for me to give here all the details of iuforraation 
•iittiiiied Id Mr. Blake's reports and letters of 1868, 
which he has kindly' permitted me to use; but I shall 
give the more importimt portions of them. And, in the 
I first place, a few words with reference to the topogi-aphy 
f the region may not be out of phice. la an unpub- 
ished report, dated Apiil, 1S6S, he sajs: 
"The coal field in question, so far as hitherto proved, 
s on the east side of Lake "Washington, iu King County, 
ashington Territoiy. This lake, which is long and 
narrow, has its longer axis in a general northerly and 
Bouthei-Iy direetiou, aud occiipiG.'i a depression in the 
hills east of the town of Seattle. A narrow strip of 

tjiigh land separates it from the waters of Seattle Bay 
If. e., Duwamish Bay). 
■ "Immediately behind the town, the hills, covered 
with dense forests of spruce aud cedar, rise quite nip- 
idly until the summit of the ridge ia attained, at an 
elevation of perliaps two hundred aud fifty feet. After 
jriea of elevations and depressions for a distance of 
1 mile and a half, the ground then falls rapidly 
t the borders of Lake Washington. 
" On the eastern shore of Lake Washington, the laud 
S high, and is cnt by streams flowing from the east and 
ischarging into the lake. 
"Two of these streams are known as Coal Creek and 
Hoiiej Dew Creek, the latter being the more southerly 
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of the two. Tlie ridge between tliei 



II, cotmneucing ab- 
intervals, until at a point 
some three miles east it attnins an elevation of between 
five and eix liuntlred feet above tlie level of the lake- 
It hn9 ita lateral canons or swales opeuiug north and 
Boatb into the valleys of Coal and Honey Dew Creeks. 
It is in this main ridge, striking iu a direction nearly 
east and west, that several heavy beds of a superior 
quality of coal are known to exist." 

He then proceeds to describe first a bed whose out- 
crop was visible on the north sitle of Coal Creek and 
close to the line between sections 22 and 27, as follows: 

"On the north side of the creek, and crossing a little 
ravine ojiening into the canon of Coal Creek, a bed of 
coal has been exposed for a continuous distance of thirty 
feet or more. This bed may be considered at least five 
feet ill thickDesa, tLoiigb the carbonaceous matter ex- 
tends over a width of eight feet. The upper portion 
however is largely iuteumised with shale and is value- 
less. The strike of the bed is about ten degrees north 
of west or south of east (true course) and its dip thirty- 
fivo degrees (35'-') towards the north, consequently into 
the hill on the north side of the creek. The bed ia in- 
cluiled in a soft sandstone which disintegi-atea rapidly 
ou exposure to the atnaosphere. From this point tlie 
creek flows in a general westerly direction for about 
half a mile. It then beuds to the north-west, and within 
a short distance cuts the line of the coal bed. At the 
latter point an exposure ou the bank of the creek shows 
a bed of coal of similar character and size with the same 
dip and trend. It may be considered as almost certain 
that the bed between these points is contini 
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i position, dipping into tLe hill, and the f:ict tliiit the 
jjrertical height of its lino of ontcrop is nowhere very 

lonsiilevable, are not in ita favor. No very gceiit qnan- 
iity of colli conlj be taken from above the water level, 

aiil when that was reached, mining would become more 
teipensive, as pumping and hoisting would be neces- 

He next deseriLes three much more important out- 
Brops situatud farther np Coal Creek, as follows: 

"About the central portion of section 26, three coal 
teds cross the stream obliquely, and are all included 
iritbiu a distance of about three hundred and fifty feet 
ight angles to their strike. These beds show a per- 
fect parallelism in dip and strike to each other, and to 
the bed already noted as occurring farther down the 
lek and on its northern side. 

"TLe lowest of the three beds has been opened by a 

mnnel driven in upon its course from the left bank of 

H creek a distance of one hundred feet. 

"TLe middle bed, oue hundred and fifty feet approsi- 

piately above the first, is simply exposed in the face of 

^he blink." 

"The third or upper one of the three, about two hun- 

Kdred feet from the second, is opened by & tnunel on its 

iourse sixty feet in length. 

"The following are the detiiils of the cross-sections 

«f these three beds so far as can be seen, beginning 

kvith the lowest: 




"No. 1. Tliickni 



Coal of superior quality, free from impurities . . ■ 

Cifty (J 3 

Coal of superior quality, free from impurities. . 3 

Clay 3 

Coal of superior quality, free from impurities. , 2 U 
"No. 2. Thickness about eight feet. Section not weli 
expo Bed. 

" No. 3, TLickuesB seven feet, arranged as follows; 

Compact coal of superior quality 4 ft. in. 

Clay ft. 3 in. 

Coal Sin. to 12 i: 

Clay 3 in. to 5 ii 

Coal 4i] 

Soft clay-slate with intermingled coal. . . 12 in. to 15 iu. 



"It tlioa appears that the lower bed will furuish eight 
and one half feet of good marketable coal in a thickness 
of nine feet. In the middle bed the quantity is uncer- 
tain. In the upper bed the lower five feet is coal of 
nearly unifoiin quality, excepting a single clay seam of 
about three inches thickness, and wonid all be mined. 

"The lower one alone of these three beds will prob- 
ably furnish a greater mass of good cool in a given 
length and breadth than any miue yet worked on the 
Pacific Coast of 'North America. 

"Proceeding westerly on the conrae of the beds, the 
hill rises quite rapidly, and the highest summit is per- 
haps two hundred and fifty feet above the creek where 
the beds have been opened by the tunnels alieady men- 
tioned. Their strike is such as to continue on in the 
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idge towards the lake. As an evidence of their 
contiuuity, two of them have been exposed uear the 
east line of section 27, at a poiut over half a mile west 
from that at which they cross Coal Creek. We nlao 
have in the upper bed of all on the north side of Coal 
Creek, evideuee o( continuity of these beds, which show 
at these various points an identical dip and strike, and 
further still a probability of their extending well on to- 
wards if not to the shore of Lake Waahingtou." 

Mr. Blake adds further in this report: "From what 
has been said, it would appear that the property as a 
whole is one whose development will form an important 
step iu the history of our proJiictive interests. It is 
somewhat inconveniently located, demanding both water 
and. land transportation before the delivery of the coal 
—lit a favorable shipping-point. However, its favorable 
kituatiou ftud eun'ouudiugs for iue:ipea3ive mining, to- 
gether with the superior quality and great quantity of 
|ie coal, mure than compensate for the other disadvan- 

s of its location. 
. "The question of onr future coal supply is a most 
[Uportant one. California, though rich in metals and 
abounding in wealth, is without any esteusive coal field. 
The Mt. Diablo mines are not inexhaustible, and fur- 
nish but au inferior article of coal." 

As already stated, this report was written in April, 
1868. In September of the same year, I collated from 
letters received from Mr. Blake in tJie meantime a quan- 
tity of additional information and discoveries relating 
to the Seattle coal beds, from which I now extract the 
^following : 

"Iu May last, or about a mouth subsequent to the. 
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dute of the preceding report, Mr. Blake again went to 
WitsbiDgton Territory, with Ihe purpose, among otLer 
things, of investigating more fully than previous oppor- 
tuuities had permitted Lim to do, certain important 
questioDB relating to the extent and general character 
of the Seattle coal field. He has now been for some 
time in the vicinity of Seattle, and the following state- 
ments are collated from bis recent letters." 

Country West of LaJce Washington. 

"The strike of the coal beds, as shown npon sections 
26 and 27, is about N. 8(P W. (true course), and their 
dip is about 35° to the north. 

"By reference to a map, it will be seen that the 
direction of this strike produced to the west, crosses 
Mercer Island in Lake Washington, and cuts the mouth 
of the DuwamisL river ubout three miles south ot 

Seattle. 

"Moreover, the parallelism of the different beds and 
the apparent regularity and continuity of the inclosing 
strata, wherever they were exposed and could be exam- 
ined, to the east of the hike, were ao complete as to 
lend plausibility to the supposition that the coal might 
continue uninterruptedly westward, not only to the lake, 
but also across it and through Mercer Island to the op- 
posite shore, and perhaps be ultimately again found 
upon the main land between the lake and the Duwamish 
river, or even still farther west. 

"Under these circumstances, it became, of course, a 
matter of the greatest importauce to collect all the 
available strati graphical and lithological information 
bearing npon this question, and thus ascertoin as defi- 
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litely as possible the probability or improbabilitj of 
audi beiug the fact; for if the coal coulcl be founil upon 
or near the title-water to the west, its extractiou aud 
shipment would become u matter iuvolviiig fur less ex- 
pense aud a coiTespondiug iucrense of profit. 

"To this point, then, the iittentioii of Mr. Bhike has 
been especiully directed. But the difficnltiea in the 
wiij of exploration have been considerable. There are 
few or no exposures of the strata along the eastern 
shore line it.self of Lake Washington, and none what- 
ever upon Mercer Island, while the exposures upon the 
main laud west o( the hike are few aud far between, the 
surface being generally composed of glacial drift and 
alluvium, and the whole country being covered with 
dense forests filled with fallen trees and underbrusU. 
The investigation has therefore necessarily been slow; 
but with the exception oi the Interior of the peninsula 
or cape lying west of the Dnwamish river, tlie whole 
country has been pretty well examined from Seattle as 
far south as the south end of Lake Washington, and 
from the eastern shoi'e of the lake as far west as Admi- 
ralty Inlet aud the bluffs along Its western shore. The 
resuUs of this examination, so far. Lave not been favor- 
able. 

' ' Carbonaceous matter has been discovered at v 
localities, but nowhere iu quality and quantity a 
to warrant the conclusiou that it forms the outcrop of 
any workable and valuable bed of coal. 

"With reference to the important question of the 
course and continuity of the strata, enough has been 
learned to show that the regularity and uniformity, 
which seem to be so complete throughout the coal field 
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to tlie east of Luke Wasliington, do uot continue 
through the country lying west of it. On the contraiy, 
between the liike ami the western shore of Admiralty 
Inlet, the rocks, where exposed, vary considerably in 
litLological character, mid dip iind strike in different 
directious, showing that there exists here either a sys- 
tem of varied flexures in tlie strata, or a series of exten- 
sive faults and dislocations, perhaps both. 

"It doea not necessarily foUow from this that work- 
able beds of coal may not exist somewhere in thia region 
west of the hike. But it does follow that it is impossible 
to say with any certainty in advance of actual discovery, 
whether such is or is not the case, or to predicate with 
any degree of probability where they may be foiiiid, iii 
case they do exist." 

East of Lake Washington. 

" But if explorations generally, west of Lake Wash- 
ington, have been thus unfavorable in their results, the 
case has been far otherwise with the additional ones 
which have been made towards the east. 

" Here the coal-bearing strata have been found to rest 
npon the northeru flank of a mass of metamorphic rock 
which appears to form a belt stretching through the 
country east and west a short distance to the south of 
the coal beds, and ma}- have formed an anticlinal axis 
to the upheaval which has raised the coal to its present 
position. Upon it the coal-bearing strata appear to lie 
with remarkable uniformity and parallelism of strike 
aud dip wherever they have been observed, and no evi- 
dence of faults or dislocations has been discovered 
here. Bat other outcrops of coal have been found, 
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Fwhich enbanqe in no small degree tbe probable exteut 
and value of this coal field, already apparently immense; 
since tbey go to sliow tbe existence here of otber vain- 
able beds, different from auy of tbose referred to in the 
preceding report." 

Some four miles east of Lake "Wasbingtou there is 
situated another lake known as " Sammammish," or 
"Squak"Lake. A creek runa into this lake from the 
south-east. At a point in the course of this creek, dose 
to tbe line between sections 33 and 34 of township 24 
north, range 6 east, "a very heavy bed of eoal — at least 
sixteen feet in thickness — ia exposed at intervals for 
one thousand feet or more by a small stream down the 
side of a steep mountain. A portion of this bed con- 
tains considerable slate. But a quarter of a mile north 
of it there is another bed, which is a nine-foot bed of 
dear, fine coal of best qimlUy." " It ia probable that tliie 
last is tbe same bed as the lowest of the three which 
cross Cool Creek near the centre of section 26, township 
24 north, range 5 east." 

"Again, on section 27, in the latter township, at sev- 
eral places along a small creek which runs into tbe little 
lake called 'Boreu Lake,' near the south-west comer 
of tbe same section, there is to be seen the outcrop of a 
very massive bed of coal, which is, in places, nearly 
tweuty feet thick, but contains a good deal of slate. 
This is the lowest of all the beds yet discovered here, 
and may be the continuation of the lower one of the 
two already described as seen at ' Squaki' " 

Then follow the descriptions of several other crop- 
pings. One of them on Coal Creek, in the south-east 
part of section 26, had been recently exposed by, a 
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cross-cut in the bank bonleriiig the stream, and slioweii 
a tliickiiess of from seven to eigLt feet. The lower part 
of it was slaty, aiitl the upper portion intermixed witli 
dirt. But at least three feet of the middle of the bed 
was marketable coal. 

Near the sonth-east comer of section 25 there was 
another outcrop, respecting the size and character of 
which, however, no particulars were received. A third 
one was near Coal Creek, ami close to the centre of the 
north-west quarter of section 26, and was said to promise 
about four feet of good coal — two feet ou each side of ft 
streak of slate or "boue" about one foot in thickness. 

It was stated at the same time that the two beds 
already mentioned (see page 113) us having been ex- 
posed near the east line of section 27, at a point ovei 
half a mile west from that at which they cross Coal 
Creek were believed to be the two upper oues of "the 
three" which cross Coal Creek near the centre of sectiou 
26, and that the upper one of the two was here only 
about four feet iu width, while at Coal Creek it is seven 
feet; the lower one also, being evidently narrower thau 
the middle one of the three beds at Coal Creek, And 
this was thought to indicate a possible thinning out of 
the beds in going west, "We shall see more clearly here- 
after how nearly this surmise came to the actual truth. 

I continue my extracts: "A careful re-examination 
has also been recently made of 'the throe' beds at the 
point where they cross Coal Creek. There is nothing 
new to be saifl respecting the upper bed here. Some 
opening having been made, however, upon the middle 
bed, which is mentioned in the report as being simply 
' exposed in the face of the bank,' a view has been ob- 
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,med of its cross-section. 'I'he present condition of it, 
however, is not such as to reveal its trae cbaracter with 
certainty. But, as now bIiowu, there appears to be a 
band of dirt and slate, from eighteen inches to two feet 
■wido running throngh the middle of the bed, with about 
two and a half feet of good coal on each side of it. 
With regard to the lowest of the three, — the nine foot 

in,' says Mr. Blake, 'I am more and more pleased with 
The whole bed can be mined; and I do not think 
"Tnore than three inches in the whole nine feet will be 
found to be unmarketable. It is certainly a noble bed, 
Sncb a email quantity of bone compared with tlie mass 
of coal in the bed is ahnost inappreciable, and it can 
only be detected in the far end of the tunnel by the 
closest observation.' This tunnel will be recollected is 
in about one hundred feet. 

"The distance along the line of strike of thfi beds 
from the most westerly point, where workable coal has 
yet been found, to the most easterly one at ' Sqnak' is 
between five and sis miles. Throughout this distance, 
the strike and dip of the beds, wherever shown, is uni- 
formly the same, and the probability is that the coal is 

ntinuous. 

"It now appears, moreovei', thau instead of four beds 
of coal, which were all of which we were aware at the 
time of writing the preceding report, there are probably 
no less than five or six distinct beds within a distance 
of about three-quarters of a mile, measured at right an- 
gles to their strike, all of which are likely to prove 
workable and more or less valuable, while one of them, 
at least, shows a thickness of about nine feet of good 



solid coal in what is to all practical intents and purposes | 
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"We sny tbat there are probabli/ no leas tliaii five or 
sis distinct beds. There Titay be more. It is true, 
however, that in a conutry so densely timbered as this, 
and where the exposures of the strata are bo rare, ex- 
cepting nlong the banka of the creeks, whose beds are 
also filled with fallen logs, etc., it is difficult to make 
examinations so complete as might be desired. And it is 
perhiips possSile that aome df these appearances may be 
due to faults or ilexures causing the same beds to re- 
appear with perhaps slightly varied character at different 
points not in the same Hue of strike. But no evidence 
of any such dislocations has yet been seen; while the 
perfect parallelism of the beds themselves, and the uni- 
formity in strike and dip of the iuclosing strata wher- 
ever seen, speak very strongly against the probability 
of the existence of faults of such magnitude, or flexures 
of Biich a kind, as would be necessary in order to ac- 
count in this way for the positions in which the coal is 
seen. 

"It is certain, then, that the facts at present warrant, 
and wo believe that developments iu the future will jus- 
tify, the probabilities as stated above. And if this be 
the case, it will not be easy to over-estimate the future 
importance of the Seattle coal field to the commercial 
and productive interests of the Pacific Coast; notwith- 
standing the heavy outlay which will be required to 
open the mines upon a proper scale, aud to put the coal 
in the market." 

I have been thus copious iu my extracts from these 
old reports aud notes of 1868, for two reasons: First, 
because they present as clear and concise an outline of 
the early discoveries at the Seattle mines as it would be 




WASHINGTON TEBRITORT. 



I^ssible for me to compile to-day; ami secoml, because 
I cODsitler it an act of justice to Mr. Blake himself to 
jsliow tliat ba uppi-Hciated, at a time wbeu others refused 
to recoguize, the great value of the Seattle coal fieUl. 

I recollect that in 1868 it was Mr. Blake'a private 
opiuion that, with tkdequate means to haiiclle these mines 

tto the best advautnge, it would be possible to la; the 
6oal from them alongside the wharves in San Fran- 
oisco, at a total cost for mining and transportatiou, 
which should not exceed five dollars ($5.00) per ton in 
gold coin. And I recollect also that this opinion was 
then ridiculed as the height of absurdity. I do not 
hesitate to say tliat my own opinion in 1877 is, that, 
with adequate means and proper management, the same 
thing can be accomplished at a cost of four dollars aud 

» fifty cents ($4.50) per ton in gold coin. 
I I proceed uow to describe the later developraenta of 
^e Seattle Goal aud Transportation Compuny. In 
1871, certain of the beds had been discovered close to 
the surface of the ground at a point considerably to the 
west of the most westerly point where they had yet been 
actually proven to exist at the time of Mr. Blake'a ex- 
nminatious in 1868. Woik was therefore commenced 
ut a point about sis hundred feet west and some two 
hundred and tifty feet north of the centre of section 27, 
by starting two tunnels in an easterly direction into 
the hill. These two tunnels were at about the same 
level, and were about ninety feet'apart horizontally, 
each of them being driven in directly upou the coarse 
of a bed of coal. Each tunnel, therefore, answered as a 
gangway through which to work and extract the coal. 
The southern tunnel upon the lower bed was desiguated 
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aa "Tunnel No. 1," anil the uortbern one upon the 
upper bed as "Taunel No. 2." 

When Mr. Blake again viaited the property in 18T3, 
be found " Tunnel No. 1," to be already about twenty- 
four hundred feet long, and "Tunnel No, 2," abont six- 
teen hundred feet, while a third one called "No. 3," 
had also been started and driven a short distance upon 
a bed atill farther north. It appears also, that by this 
time, some additional prospecting had been done at 
Coal Creek, whereby the beds or some of them were 
better exposed here than fhey were iu 1868, for he now 
gives the following description of five beds at the creek, 
beginning with the lowest: 

' 'No. 1, As nearly aa could be measured, for it is not 
yet opened up, is fifteen feet in thickness. 

"No, 2, The point of its intersection with Coal Creek 
was uot known previous to tliis visit, when in compaoy 
with the SHperiuteudeut and foreman of the mine, the 
bed was found, but no measurement of it could be made 
on account of the overlying gravel, 

"No. 3. Is opened by a tunnel driven in westerly 
from the creek about one hundred feet, showing a per- 
fect bed of very compact, clean, bright coal, eleven feat 
iu thickness. 

"No. 4. Is not opened, but a section in the bank ad- 
joining Coal Creek shows five feet of clean coal of most 
excellent quality. 

"No. 5 is opened by a tunnel driven in aa on No. 3 
for a short distance westerly on its cour.se. There are 
two seams, giving in the aggregate seven feet of clear 
coal, separated by a clay streak two to four inches thick. 
This streak of clay will serve to facilitate mining." 
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It is liete evident that what he now calls "No. 3," is 
the same bed which in 1868 he culls the "uino-foot 
bed," hut which it now appears will yield eleveu feet of 
ooal instead of nine. It also appears that "No. 4," and 
"No. 5," are the, middle and upper ones of the three 
beds first described at this locality, but both of them 
looking decidedly better in 1873 thau they did in 1868; 
while "No, 1" and "No. 2" are underlying beds further 
Bouth, 

He then gives the following table, showing the thick- 
ness of the coal in the beds at both ends of the prop- 
erty, and the probable aggregate thickness of coal in 
all the beds, and remarks at the same time, that it will 
be seen from this table that the beds diminish in thick- 
ness going west, or increase going east. 



\ 



ro. 1 15 feet 10 feet (?) estimated. 



Totals 43 feet. 28 feet, 6 inches 



Prom this table it i.s evident, that at the time when it 
was written, Mr. Blake supposed the eleven-foot bed at 
Coal Creek to be identical with that bed at tl]e western 
end of the property, which is five and one half feet 
thick, and upon which "Tunnel No. 2" was driven; 
while the underlying five-foot bed upon which "Tunnel 
Ko. 1 " was driven was supposed to be identical v 
bed designated "No. 2" at Coal Creek. 




which inunel i 
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Now tbe actual facts of tbe case, as subseqneutly 
proven by farther iiuilergrouml woik, are as follows: 
lu driving tlie tiinuels eastward iuto tlie liill, the ninety 
feet of level distance, involving with the dip of 33° an 
actaal thickness of abuut fifty-five feet of solid sand- 
stone between the two beds at the mouths of the tun- 
nels, grows gradually thinner and thinner, until, at the 
distance of about thirty-one hundred feet, it disappeara 
altogether, and these two coal buds unite their aggre- 
gate thickness in one magnificent bed, which thence- 
forth yields from ten to eleven feet of good, clean solid 



This, then, is the eleven-toot bed which shows on 
Coal Creek; and this fact, together with some otlier 
developments whicli have been made since 1873, render 
it far lens probable than it then seemed, that the beds 
diminish much iu thitikness as they go west. 

The direction of these tunnels is about S. 77J° E. 
(true course), and tiie average dip of the beds has 
proven to be about 38° to the north. 

My own firet visit to this locality was iu January, 
1875, which was still some time before the two beds 
came together iu the workings. So far as the workings 
then extended, the bed of tunnel No. 1 preserved an 
average thickness of jnst about five feet, and that of 
tunnel No. 2 of about five feet and a half. No. 2 was 
a httle the cleaner of the two beds, eoutainiug no slate 
or "bone" whatever, except a single little streak of soft 
slate an inch or two in thickness in the centre, which 
served admirably for a "mining." In No. 1, a little 
slate might be seen hero and there, somewhat irregu- 
larly distributed; but its quantity was very small, and 
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■ilie coal itaelf was siud to be generally a little liavder 
ftthaii that from No. 2. The roof ami floor of both the 
■ beds were of good solid sandstone, aud hardly any 
itiinbering was required iu the mine. Id No. 1, however, 
mOie roof and floor were not quite so regular and smooth 
Ras they were in No. 2, and the roof was not so strong, 
being a somewhat more micaceous sandstone, and ex- 
hibiting rather more tendency to a slaty structure. 

They were, both of them, beautiful beds to work. 
Their thickness was good; their dip was right; their 
Proofs and floors good; there Avere no faults; their coal 
I itself was good and hard aud clean; there was no pump- 
Ting nor hoisting, and hardly any timbering was needed. 
PHow mncli every one of these items means in its bear- 
Fings on the unavoidable cost of mining, will be best 
Wnuderstood by those who have Lad most experience in 
i-worklng beds of a different character, such, for example, 
i'9B those of the Mt. Diablo mines. But since the union 
Ji^ the two in one clean, solid bed eleven feet in thick- 
is, the conditions for cheap mining are even more fa- 
P^Torable than they were before, and there is not, to-day, 
a coal mine in North America, west of the Rocky 
Mountains, which for cheapness of mining, can compare 
with this magnihceut bed. 

»In December, 1876, the total length of the gangway 
here was four thousand eight Imndred and seventy feet, 
or, in other words, it was already driven seven hundred 
and seventy feet beyond the point where the two beds 
united; and the average height of the " lift" above the 
Isvel of this gangway was between five hundred and six 
^uaodred feet. 
HT From a point in this gangway about seventy-five feet 
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east of where the two beds united, a tunnel has been 
started and already driven (in February, 1S77), one 
hundi-ed and fifty feet or more ia a soiitlierly direc- 
tion at right angles to the strike, in order to cot two 
otlier beds, which are already known to exist in this 
direction. It ia expected to reach the first of these two 
beds, culled the " Clarence Bagley Vein," or the " Sev- 
enteen-foot Vein," within a distance of about three hun- 
dred and fiity feet; and the other one, known aa the 
" Seven-foot Vein," at a point about seventy-five feet fur- 
ther south. Botli these beds have been traced for a loug 
distance along the hill-tops by the sinking of little pits 
at intervals along their line of out<;rop. The "Seven- 
teeu-foot Vein" is, aa its name implies, about seventeen 
feet in thickness, of which at least seven feet of the 
lower part is said to be clean and good. The upper 
portion of tlie bed Contains some "bone," but not 60 
much but what Mr. Shattuek, the manager of the mine, 
thinks that it will all be workable. The "Seven-foot 
bed" is from six and a hnlf to seven feet thick, and ia 
said to be all clean, hard coal, with the exception of a 
Kiugle streak of claj three inches thick, about two feet 
above the bottom of the bed. 

AViout one hundred and fifteen feet to the north from 
the mouth of "Tunnel No. 2" is the mouth of "Tunnel 
No. 3," which has been driven east about two hundred 
and twenty-five feet upon a bed of coal some five or six 
feet in thickness, which proved, however, too dirty and 
shity to pay to work. But again, about two hundred 
and eighty-five feet further north comes another bed 
known as "No. 4." Upon this bed "Tunnel No. 4"has 
been driven easterly some three hundred and lif^ to 



WASHINGTON' TERRITORT. 



littli 

Kom 
* tbei 



— .pan, 
Whe 



four hundi-eil feet, but no <!oal lias yet been miued here. 
The bed, however, proves to average about four tind a 
half feet thick, all clean, splendid coal, of a qnality a 

^.little superior to that from the eleven-foot bed. 

It thus appears that in the western portion of this 
Wmpanj's property, and near the centre of section 27, 

' there are now known to exist not less than six beds of 
coal, only one of which is too poor in quality to pay for 
working, while the reniaiiking five will yield an aggre- 
f^ate thickness of certaiuly not less thau twenty-seven or 
twenty-eight, and probably from tliirty to thirty-five feet 
of good marketable coal. Two out of the five workable 
beds unite, moreover, in going east, to form the eleveu- 
foot bed. 

One of the chief disadvantages under which this com- 

tpany has been compelled to labor has, of course, been 
]he cost of its transportation. The present route, by 
Wtieh their coal is transported from the mines to Seat- 
te, was comparatively a cheap one to build, as it involves 
ouly between four and five miles of railroad altogether, 
the rest of the transit being by water; but it is a very 
expensive route to operate, and it is now proposed to do 
away with it. 

A narrow-gauge railroad, as already described, has 
now been built from Seattle up the vallej' of the Duwa- 
mi.sh River to the Kenton mine, a diatauce of about 
thirteen miles. Prom the latter point, an additional 
five or six miles of road is all that is required to reach the 
mines of the Seattle Coal and Transportation Company, 
and thus give them an all-rail tine to Seattle, around the 

Cend of Lake Washington, whose total length 
ut three or four miles greater thau is that of 
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their present teJious niul complex line. It is inteiided 
to complete tliia eounectioii during the current j-ear. 

PtTYALLrp Cakcg Coal. 

Besides the locality already described where caking 
coal ia known to esist near Lake ^liatcom, back of 
Bellingliam Bay, there tire mimerous other localities in 
Wasliinfiton Territory at some distance back from the 
coast, but more parlicnlitrly along and in the vicinity 
of the Skagit and Pnyallup rivers, where more or less 
caking coal of good quality has been found. It is also 
probably true, that a little anthracite has been found at 
several points within the Territory. Whether any an- 
thracite exists however, which can be made commer- 
cially available, I do uot know, but do not think it 
probuble that it does. 

With reference to the caking coal upon the Skagit 
river, I have no information worth publishing beyond 
the fact that some samples of it are certainly of good 
quality. 

But along the Pnyallup river and its branches, in 
townships 18 and 19, north, range 6 east, Willamette 
Meridian, there is a considerable field of caking coal, 
some of which at least is of most excellent quality. 
This field was visited in April, 1875, by Mr. T. A. 
Blake, who, on his retiim, brought with him abont a 
ton of the coal to San Francisco. This coal was tested 
for blacksmithing purposes, and at the San Francisco 
Gas Works for gas. It; proved to be a most excelleut 
blacksmith coal, and Mr. Blake Inrnishes me the follow- 
ing result of the test at the Gas Works: 
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*'Two hundred and fifty pounds of coal, coarse and 
fine without selection, yielded over ninety-two hundred 
cubic feet of gas of fifteen-candle power per ton, and 
left one hundred and eighty-two pounds of coke of 
finest quality. A test of the gas for sulphuretted hy- 
drogen, with paper dipped in solution of acetate of lead, 
showed that it contained less sulphur without purifica- 
tion than the Company's gas, made from a mixture of 
Australian and Nanaimo coal, contained after purifica- 
tion." 

The bed from which this coal was taken was about 
six feet thick and contained a streak of slate in the 
middle of the bed about fifteen inches thick. Other 
beds are reported to exist from three to fifteen feet in 
thickness. It is also reported that some anthracite has 
been found in this vicinity. 

What the commercial value of this coal field may 
prove to be is yet a very doubtful question, for Mr. 
Blake states that the beds where he saw them, **will 
certainly be found to be badly broken up," L e, with 
faults and other disturbances. The problem is, how- 
ever, in a fair way of being solved since the Northern 
Pacific Railroad Company are already courageously en- 
gaged in building a branch railroad up the valley of 
the Payallup river in order to reach this coal. 

9 



CHAPTER IV. 
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Cost of Pboddction at Mt. DrABLO Mines. 
The cost of mining and ti-iin sporting the Mt. Diablo 
coal has varied very greatly, not only betweeu the dif- 
ferent mines, but also a6 different times and nnder vary- 
ing circumstances for the same mine. The differences 
in this respect have been so great, indeed, that any 
single statement of the actuiil cust for any particular 
mine at any definite time wonid be of no value n-hatever 
as an index of the cost at the same time for a different 
mine, or for the same mine at a different time. This 
fact is well illustrated by the history of the Black Dia- 
mond Company. At their mines, the monthly averages 
of the cost per ton tor labor alone in mining the coal 
and putting it into the bunkers at the mines, exclusive 
of the cost of timber and all other supplies, have ranged 
at different times since 18()7 from a minimum of about 
two dollars and thirty-seven cents to a maximum of 
very nearly four dollars; or say, including supplies, 
from about two dollars and seventy-five cents to four 
dollars and fifty cents, or a little more, per ton. Within 
the Sfime time, the monthly averiigoa of tlie cost of the 
railroad transportation from the mines to the landiug 
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' have ranged from tweuty-five or thirty ceiita to over ouo 
dollar per ton; while tlie coat filso of the water trans- 
jiortation from the htndiug to San FriinciHCO has varied 
between thirty-seven cents and one dollar and twenty- 
five cents per ton. 

But then, again, these three items of cost for mining, 
for laud transportatiou, and for water transportation 
have rarely or never reached either their maxima or 
their minima values simultaneously, and consequently 
the actual highest or lowest iigure:i of total cost for the 
mining, transportation, and delivery of the Mt. Diablo 
coul at any particular time would not be obtained by 
adding together separately either the highest or the 
lowest of the figures given above. 

This total coat, however, has varied at different times 
since 1866, from a minimum of about five dollars, or 
possibly a little loss, to a maximum of somewhere be- 
tween six dollars and fifty centa and seven dollars per 
ton. But for a general estimate of the total average 
cost of all the Mt. Diablo coal which haa ever been sent 
to market, the sum of five dollars and seventy-five dol- 
lars per ton may be taken as a fair approximation. 

It may also be stated in this connection, that the 
average loss of coal in the pill are and in waste of one 
kind and another iu the working of the Mt. Diablo 
mines has been, as nearly as it can be estimated, not 
fur from twenty-five per cent. Iu other words, only 
about three-fourths of the coal which the beds contained 
has been extracted and utilized throughout the whole 
extent of the works. 
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Statistics of Production and Trade. 

In order to show as nearly as may be the growth and 
magnitude of the coal production and trade of the Pacific 
Coast up to the present time, I fii"st present the follow- 
ing table which is here reprinted from the columns of 
the San Francisco Commercial Herald and Market Be- 
view for January 18, 1877, without further change than 
the omission of some insignificant items from Queen 
Charlotte's Island, Sitka, Saghalien, Fuca Straits and 
Japan, which aggregate altogether only fifteen hundred 
and sixty-four tons : 
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Tills table retjnires, Lowever, a few explanatory re- 
marks. In the first place, with reference to ail tbe coal 
wbicb comes bere brsea from oatside tbe Golden Gute, 
i.e., to all (he coal which anires here, except Uie Mt. DiaJHo 
aiid the Bocky Mmtntoins, tbe figares in tbis table bare 
been geDerally obtained by taking (he reports of the 
vessels on tbeir arrival, and before discharging as to 
tbe quantity of coal they bad on board; and these re- 
ports vary slightly in almost every cargo from tie 
anaonnt aa actually weighed when the vessel comes to 
be discharged. These diflerences are of course small, 
and are sometimes in one direction and sometimes in 
tbe other. Bnt on the averse, and in the long ran, it 
is probable tliat the first reports are slightly in excess 
of tbe actual qnantities as iveigbed. 

In the second place, it will be noticed that this table 
purports to give only tbe "i-eceipt^ of coal at San Fran- 
cisco," and this is what it actually does give witli a good 
degree of accuracy for all the other coals excepting that 
from the Mt. Diablo mines. 

Bnt the figures which it gives for these mines do not 
represent either tbe actual " receipts at Sau Francisco," 
or tbe total product of the mines. What do they repre- 
sent, with a fair approach to accuracy, is the total qiiaii- 
tilij which has been shipped away from Ike viines. There 
is, and always has been, a large proportion of the pro- 
duct of tbe Mt. Diablo mines which has been delivered 
on board of steamers and other vessels at Pitts- 
bnrg and New York landings, and which has been 
been partly burned in steamers on tbe bay and rivers, 
and partly sent direct to Sacramento, Stockton, Vallejo, 
and other places, without ever coming to Sau Franci^o; i 
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pud all the coal so disposed of is included in those 
Inures. But, on the otiior Laud, tliey do not iiiclude the 
■Urge item of consumption at and in the immediate 
Riciuity of the mines themselves. 

I With reference to the mines of Oregon and IVashing- 
■ou Territory, the tigiires in this table, being the 
weceipts at San Francisco, represent pretty nearly nine- 
Heuths of the total production of the mines, the aggre- 
bate consumption at and in the vicinity of the mines, 
moA also upon ocean steamers, being not far from ten 
per cent, of the production. 

I In the case of the Vancouver Island mines, the fig- 
Bres probably do not represent quite so large a propor- 
MOD as nine-tenths of the production; for, besides the 
hO'wn of Victoria and some smaller settlements, which 
draw their supplies almost entirely from these mines, 
the quantity of Vauooiiver laland ooal which has been 
burned on ocean steamers is considerably larger than 
if Washington Territory, or of Oregon coal. . 
With these esplaniitions, the above table may be 
,ken, except in the case of the Mt, Diablo mines, for 
as good a general exhibit of the statistics of the coal 
production and coal trade of the Pacific Coast from 1860 
to 1876, inclusive, as it is possible uow to compile. 

But, with reference to the Mt, Diablo mines, having 
had better facilities than any mere statistician has had 
for knowing the truth about the mines and tlieir opera- 
tions, I have compiled the following table, which, witli 
the accompanying explanations and remarks, may be 
relied upon as furnishing a more accurate statement, 
and ft closer approximation to the total production of 
these mines than has ever yet been published, or than 
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is likely to be compiled or published Lereafter, for tbe 
first sixteeu years of their existence. 

It should be mentioued that in this table, as well as 
ill the preceding one, all the figures are in tons of 
two thousand two hundred and forty pounds avoir- 
dupois : 



• 


• 

cj O 

1,370 
10 672 
14.232 
12,421 
14.491 
16.009 
38,368 
70.100 
79,548 
7(),««8 
75,536 
103,008 
104.596 
117.804 
83.645 
63.048 


Union. 
' 1 


u 

1 

04 


• 

M 
« 


Independ- 
ent. 


: 1 

; 1 Manhattan. 


Central (ap- 
proximate 
only) . 


Estimated 

additional 

product. 


Total pro- 
duction. 


1861 










6,250 
12,728 
28,968 
38,279 
34,852 
21.0.';4 
12.000 
10,200 
10.800 
11,400 
12,000 
13,200 
14,400 
15,000 
15,000 
16,200 


6.620 


1862 














23,400 


1863 














43,200 


1864 














50,700 


1865 


11,187 
14.224 
24,167 
21.641 
17,274 
20,56:i 
17,'J09 
21,494 
22,600 
30.002 
20 365 
24,000 










* 8,006 * 
3,001 
4,729 
5,055 
7,215 
9,612 
8,578 
9.000 
8,000 
3,000 

61,189 


60.530 


1866 
1867 
1868 
1869 
1870 


9,599 
21,909 
22,920 
27,938 
23.9S8 
22,339 
26,714 
32,362 
43,546 
33,628 
21,801 


7,391 
10,908 
15,815 
16,945 
10,246 
18,194 
16,831 

4.075 


15.678 
14,338 


65 


84.020 
124,690 
143,676 
157,234 
141,890 


1871 






162,493 


1872 






190.859 


1873 






186,611 


1874 






215,352 


1875 








166.638 


1876 


V 






128,0^9 














875,516 


250,726 


286,714 


100,405 


30,016 


65 


271,331 


1,875,952 



In the column here headed ** Black Diamond" there 
is given, from the books of the Black Diamond Coal 
Company, the total production of their mines, except- 
ing the amount consumed for hoisting and pumping 
under the boilers at the mines. It includes the local 
sales by the superintendents at the mines and at the 
landing, and the consumption by the locomotives on 
their railroad, as well as by their tug upon the river 
and bay. 

The rest of the mines named in this table, with the 
exception of the ** Central," are all located at Somers- 
ville. 
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The first slaipiaeuts of coal from tLe Mt. Diiiblo mines 
were iu ISfil, and besides the okl oorapanies at Noiton- 
ville, which were all afterwards piirclinsed by the Black 
Diamond Compauy, aud whose product ia thcrefoie iu- 
cludeil iuihe column headed "Black Diamond," severnl 
of the Somera\ille companies also began to sliip coal in 
the same year, all thecoal at this time and for several years 
afterwards being hauled to the landings by teams. The 
Pittsburg railroad first began to carry coal from Som- 
ei-sville in March, 18GC, and with the single exception 
of the Union Mine from the beginning of ISfio, the best 
information which can now be obtained respecting the 
pi'oductiou of the Somer«ville mines prior to the com- 
pletion of this railroad must be gleaned from the news- 
paper statistics, the old account books of these various 
companies, some of which were very loosely kept iu the 
first place, having been long ago scattered about, and 
many of them destroyed. 

In the column headed "Union," the production of 
that mine for the years 1865 and 1866 is given from the 
books of the Union Coal Company. The fignres given 
for that mine subsequent to 186G, together with all the 
figures given for the Pittsburg, the Eureka, the Inde- 
pendent and the Manhattan Coal Companies, are from 
the books of the Pittsburg Bailroad Company, aud 
show the quantities transported over the railroad from 
the difl'erent mines respectively. These quantities, how- 
ever, do not represent the total production of the mines 
inasmuch as they do not include, first, the local sales at 
Somersville and at Pittsburg Landing; second, the 
quantity consumed by the locomotives on the Pittsburg 
railroad, and third, the consumption under the boilers 
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for pumping and hoisting at the various mines of Som- 
ersville. Tiie Mtuilintttiu CompiiDy shipped no eoal after 
186(); the lu dependent Company .shipped none after 
1867; and tlie Eni-eka Company none after 1873. The 
Union mine was also closed and abandoned abont the 
6r9t of December, 1876. The Central mine stopped 
work in the early part of the year 1876. 

In the column headed "Central (approximate only)," 
there is given, as nearly as it can now be aaeertained, 
the product of the Central mine. The figures in this 
' column for the years 1869 and 1870 are accurate and 
from the books. For the remaining years they are esti- 
mates based upon the best information obtainable, 
and are "approximate only." 

The figures in the column headed "Estimated Addi- 
tional Product" are estimates intended to cover the 
following items: first. The total produotion from 1861 
to 186-i, inclusive, of all the mines except the Black 
Diamond, together with the local sales and consump- 
tion under boilers for those years at the mines of that 
company. Second. Tor 1865, the total production of all 
the mines except the Black Diamond and the Uuiou, 
together with the local sales and consumption at the 
mines of those two companies. Third. For 1866, the 
quantity hauled by teams in the first three months of 
that year from all the Someraville mines except the 
Union, the local sales at Somersvitle, the consumption 
by the locomotives of the Pittsburg railroad, and the 
consumption under the boilers at all the mines; also, 
the production in that year of the San Francisco, the 
Peacock, the Central, and the Teu ton ia mines. Fourth. 
From 1867 to 1876, inclusive, the consumption under 
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■oilers at all the mines, tlie local saJes at Somersville 
Kanii Pittaljurg LaiiJing, tbe consumption by locomotives 
■od the Fittsburg railroiul, and tbe totui produt^t of all 
mines otber tban tbose specified in tbe table. 
It will be noticed that tbe figures in this column from 
11861 to 1866, iuclnaive, are such as to make tbe total 
[prodnction for tbose j'ears equal to the amounts given 
fcfor tbe same years in the table of the Commercial 
f SeraJd and Market Sevieic. I have made tliem so, be- 
cause I am disposed to believe that for these sis years 
during which no very accurate accounts were kept, the 
figures in that table, though purporting to show only the 
"receipts at Sun Francisco," are, nevertheless, in all 
probability, large enough to cover the whole product of 
the miues. 

In the estimate of sisteeu thousand two hundred 
I ions for 1876, there is included the product of the Em- 
pire mine for that year, which, I am informed by one 
of its owners, was about three thousand tons. AVith 
this single exception, more than uine-tentlis of all tbe 
quantities given in this column of estimates for tbe ten 

t years subsequent to 1866, were burned under the boilers 
at the miues for pumping and hoisting purposes, the 
items of local sales and consumption ou the railroad 
being comparatively very small. The estimates are 
Imsed upon a good general knowledge of tbe charac- 
ter and comparative magnitude of the operations at 
the different mines, and upon the fact that for several 
years past, although no accurate account of it has been 
kept, the cousnmption beneath the boilers at tbe mines 
I of the Black Diamond Company alone is known to have 
I averaged not far from six hundred tons per mouth. 
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Belative Values op Different CoiLS. 

Ah tbe proximate analysis of a coal does not give the 
meaus of computinj* its calorific power, and as it fur- 
nisLes at best bat an imperfect meaos of estimating its 
practical value, I have not thought it worth while to re- 
produce here a titble of hitherto pnblisLed analyses of 
Pacific Coast coals. Those who are interested in these 
analyses will find them in the State Geological Sarrey 
Report — Geofo^f/ of Calijwnm, vol. 1, p. 30, and in 
a table compiled by Mr. Archibald R. Marvine, in 
the Annual Report for 1873, of the United States 
Geological and Geographical Survey of the Territories, 
by F. V. Hayden, pp. 113, 114. I will only present 
here two hitherto unpublished proximate analyses of 
Seattle coal, of which No. 1 was made for Goodyear & 
Blake, by Palteuau k. Hants, in April, 1868; and No. 
2 has been fiiruished me Liy the President of the Seattle 
Coal and Transportation Company, and was made by 
Mr. H. G. Hanks, in May, 1875. They are as follows: 
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^-'-'' 1 '"^".n^ 


CirWn. 


Asb. 1 Sulptiar. 


" 


1 
2 


11.06 1 35.49 
6.70 1 38.32 


45.98 
47.99 


0.44 1 0.43 
6,49 1 


100.00 1 
99.50 1 


Believing, however, that the results of careful work- 
ing experiments upon a large scale, with reference to 
the relative practical values of the varions coals whioli 
come to this market for steam purposes, would possess 
no little general interest aud value, I have endeavored 
to gather as much reliable information of tliis kind as 
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it was possible for me to obtain. In this direction I 
have not succeeded so well as I could wish. But I pre- 
sent the best information which I have, not because it 
is satisfactory, for it is not, but because it is all which 
I have been able to obtain, and because I believe that 
such as it is, and being reliable so far as it goes, it will 
not be without interest. 

The most comprehensive information which I have 
upon this subject is embodied in the following table 
furnished me by the courtesy of Mr. Charles Elliot, 
the City Superintendent of the Spring Valley Water 
Works, and giving the results of a series of experiments 
made at the pumping works of the Spring Valley Water 
Company, under his supervision at various times, ex- 
tending over a period of between seven and eight years. 
'In this table, the first column shows the kind of coal 
employed. The second column shows the date, i, e., 
the month and year, and in a few cases the day of the 
month of the experiment. The third column shows the 
duration of the experiment in all cases where such du- 
ration was noted; where it was not noted, the duration 
was in most cases a single day. The fourth column 
shows the *'duty" performed; i, e., the number of foot- 
pounds of useful mechanical effect produced by each 
hundred pounds of coal; or, in other words, as stated at 
the head of the column, the number of pounds of water 
raised one foot high by the combustion of each hundred 
pounds of coal: 
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Kind or Coai.. 



Mt. Diablo (Eureka) Screenings 

Nauainio Coal (V. I. ) 

Mt. Diablo (Pittsburg 

Anthracite (rbiladelpliia) 

Sydney Coal (Australia) , 

t( it ti 

Mt. Diablo (Union) Screenings 
it it tt tt 

Anthracite 

Mt. Diablo (Black Diamond) . . 
*' *' (Union) Screenings 
" " Screenings 

Bellingbam 6113% Screenings. . . 

Sydney Coal (Australia) ..... 

Seattle Coal , 

Svdnev Coal (Australia) 

Welsh''Coal 

tt tt 

tt (t 

Sydney Coal (Australia) 

tt tt t t 

(t (( it 

• ■ • • • • 

Mt. Diablo (Black Diamond) . . 
AVelsh Coal 



Date of 
Ezperiiuent. 



June, 


1869 


July, 
Feb. 


1869 
1870 


Feb. 


1870 


May, 
June, 


1870 
1870 


August, 


1870 


ssept. 
Sept. 


1870 
1870 


Nov. 


1870 


Dec. 


1870 


Jan. 


1871 


May, 
June, 


1872 
1873 


June, 


1873 


June, 


1873 


Nov. 


1873 


Dec. 


1873 


Dec. 


1873 


April, 
June, 


1874 
1874 


July, 


1874 


Feb. 


1875 


June, 


187G 


Dec. 


1876 



Dormtion of 
Experiment 



1 week 
24 hours 
24 hours 
23 houi-s 



1 month 
24 hours 
1 day 



"Duty."!.*., 

No. of flss. 

raised 1 foot 

high by each 

luo lbs. of 

coal. 



30 

7 
7 
1 



days 
days 
days 
week 



234 hours 



23,678,000 

32,317,600 

24,850,450 

37,6n0,000 

4(»,032,000 

3»),3o0,000 

37,036.184 

25,588.636 

26.333,557 

40,657,500 

25,754,400 

28,102,173 

23,000,000 

20,018,600 

3.^,215,700 

29,630,000 

36,660,000 

40,880.000 

37,252,000 

34,300,000 

38,000,000 

38,889,200 

3»,6»1,250 

25,120,000 

36,596,000 



It is needless to remark upon one fact which all well- 
informed engineers will promptly recognize on looking 
over the above table, viz., that the pumping engines of 
the Spring Valley Water Company are very far from 
being up to the standard of the best pumping engines 
of the present day, so long as they yield less than forty- 
one million foot-pounds of useful effect for each hun- 
dred pounds of good anthracite coal. 

But there is valuable information in the above table; 
and the experiments which it shows are, in spite of some 
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ratlier wide variations, noue the less valuable becaase 
of the internal eviileuee which they bear of beiug a 
true veconl of the best results actually obtained under 
the exiatiug circumsttinues. 

It will be Been that the "duty" of the same kind of 
coal varied largely at different times and in diflerent ex- 
periments; that of the Sidney coul ranging from thirty- 
aix, millions three hundred and fifty thousand to foity 
millions and thirty-two thousand, and that of the 
Mt. Diablo from tweuty-three nailliona to twenty-eight 
millions one hundred and two thousand one hun- 
dred and seventy-three foot-pounds. It is safe to 
assume in general that the shorter the duration of the 
experiment and the fewer the number of experiments 
with any given kind of coal, the less reliable will be the 
results respecting that coal. But the variations in this 
table are such as cannot be BatiHffiotorily accounted for 
by differences in the dnration of the experiments onlj*. 
For iustanee, of two experiments with Sydney coal, 
each of which extended over one month's time, one gave 
a duty of thirty-six millions six hundred and sixty 
thousand, and the other a duty of thirty-eight million 
foot-pouiida. It is therefore evident, either that the 
actnid quality of the same deuomiuatiou of coal varied 
considerably in the different esperimeuts, or else, as iu 
the light of the two consecutive experiments of Decem- 
ber first and second, 1H73, with Welsh coal, seems not 
improbable, that there was some irregularity in the 
performance of the engiues themselves, which was due 
to causes that are not explained by the table. 

If, now, without regard to the duration of the separate 
experiments which is stated in only twelve out of the 
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twonty-fivo experiments given in the table, we take for 
each coal the sum of the duties, as given in the table 
for all the experiments with that particular kind of coal, 
and dividing this sum by the number of experiments, 
thus obtain a mean value for the duty of each of the 
dift'erent kinds of coal; if, then, we compare these mean 
vahies \vitli each other, assuming for purposes of com- 
parison that the value of the Mt. Diablo coal is unity, 
and stating the values of the others in unity and deci- 
mals, we obtain the following relative values for the 
various coals included in the above table: 

Mt. Diablo Coal (Screeninj^fs) 1.000 

Seattle Coal 1.171 

Sydney Coal 1.502 

Welsh Coal 1.472 

Bellingham Bay Coal (Screenings) 1.148 

Nanaimo Coal 1.277 

Anthracite 1.546 

In this statement of the relative values of the differ- 
ent coals, the figures which relate to the Mt. Diablo and 
the Sydney are evidently the most reliable, as the ex- 
j/eriments with these two varieties were the most numer- 
ous, there having been eight experiments with each. 
N^jit in order of reliability comes the Welsh coal with 
f'yTjf f;xperiments, then the anthracite with two, and 
fi^aiiv i/i^^ Seattle, the Bellingham Bay and theNauaimo 
1ft >vL o;.>.' one experiment each. 

I. 'J 'VJ ijtion to the preceding, Mr. Elliot Las also fur- 
L-i',i.t'A \iih following results of some very recent trials 
U:iw<;*;/; *j,/; Sc'attle (W. T. ) aud the Wellington (^Yan- 
couv<;; ■-. t'KiixiA; coals at the same works. These ex- 
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periments consist of five days' run with each of the two 
coals. The results could not be determined in foot- 
pounds, for the reason that the pumps were working 
under somewhat variable conditions of pressure-head, 
etc. For the same reason, the results of a comparison 
between any two single days' works only would not be 
very reliable. But the comparison of the means for 
the whole five days gives probably a very fair result. 
The experiments were as follows : 

First, with Wellington coal, at $6 . 50 per ton : 

11 hours run, cost $5 . 25 

12 '' *' *' 5.80 

U *' '' '' 6.38 

11 *' '* *' 4.51 

11 '' ** '' 5.80 

Second, with Seattle coal, at $6 . 50 per ton : 

14 hours run, cost $8 . 00 

13J '' *' '* 7.40 

14 *' *' ** 8.12 

13 ** '* '' 7.45 

131 ** ** ic 7 45 

It appears from this that with the Wellington coal 
the pumps ran fifty-nine hours, at a total cost of twenty- 
seven dollars and seventy-four cents, or an average co&t 
of 47 .017 cents per hour for coal, while with the Seattle 
coal they ran sixty-eight hours, at a total cost of thirty- 
eight dollars and forty-two cents, or an average of 56 . 500 
cents per hour. 

This shows a relative difference in value between 
these two coals of about twenty per cent, in favor of 

10 
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*u^: Vt*:\im'/toii f,\ht that of \L^ SeiTtl-r -mjlL 'I*:- if il-r 

ir/':;^;/ J I7J, lli#rn tijf: WeiliL^-f:.!; Will "c-e 1 *i7. 

J h*: follow iu'/ f.-xj/^rimefits m&*ie ^LL-i-er li** ^csun- 
r,/,u<:/*j at tli«: founrlr^' of W. T. G^rrs^:!. in JiiIt. I'?T«5, 
^/ Mr. H. M. McCartnev, for tLe Seaii-r C*:ul and 
'1 r;ir»<pojtatioii CozxipaiiV, Lave been kii^-ilj fcrci^LeJ 
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the Wellington over that of the Seattle coal. Or, if the 
Mt. Diablo coal be considered as unity, the Seattle 
being 1.171, then the Wellington will be 1.407. 

The following experiments made under the steam- 
boilers at the foundry of W. T. Garratt, in July, 1876, 
by Mr. H. M. McCartne}-, for the Seattle Coal and 
Transportation Company, have been kindly furnished 
me: 
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in 1875, and the other by Falkenau and Hanks in 1868, 
seem to add probability to this claim, as the later anal- 
ysis shows only 6.70 per cent, of water against 11.66 
per cent, in the earlier one. 

If, now, we collect in tabular form the results of all 
the above experiments, we shall have the following table 
of relative values of different coals for steam, the value 
of the Mt. Diablo coal being assumed as unity: 

RELATIVE VALUES OF DIFFEKENT COALS FOR STEAM. 



Kiod of Coal. 

Mt. Diablo 

Seattle. . 

Sydney 

Welsh 

Bellingham Bay. 

Nanaimo 

Authracite 

Welliugtou 

Nanaimo 

Wellington. 

Seattle 

Seattle 




Be marks. 



Experiments at Spring Valley Water Works. 
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Experiments at Garratt*s Foundry. 
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Experiment on Ferry Boat. 

Probable results of tests on C. P. R. R. 



The cause of the difference between the results ob- 
tained at the Water Works and those at Garratt's Foun- 
dry for the relative values of the Seattle, Nanaimo, and 
Wellington coals, I cannot explain, but merely give the 



figures as I obtained them. 



CONCLUSION. 

To him who has carefully read the foregoing pages, 
it will be apparent that the days of the old Mt. Diablo 
mines are numbered. Even within the few mouths 
which have elapsed since the preparation of this volume 
was begun, the operations of these mines have been con- 
siderably curtailed. At the time of the strike against a 
reduction of wages there in October, 1876, the Pitts- 
burg Company ceased operations upon the Clark bed 
entirely, and withdrew the pump from their lowest level 
on that bed. Since that time their mining has been con- 
fined entirely to the ** Little Vein," in the old Eureka 
ground, and to the Black Diamond bed. It is not un- 
likely that they may hereafter resume their work upon 
the Clark bed for a sufficient length of time to enable 
them to extract the coal which yet remains above their 
present lowest level. But it is not probable that they 
will ever sink their works any deeper upon this bed. 

At about the first of December, 1876, the Union mine 
was finally closed, its pumps and machinery taken out, 
and the working of the mine entirely abandoned. It is 
not probable that the Union Company will ever resume 
work. 

Of the old companies, therefore, there now remain 
actually at work only the Pittsburg and the Black Dia- 
mond companies. The mines of the Black Diamond 
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Company are in mucli better condition, generally, than 
that of the Pittsburg, and ^vill undoubtedly hold out 
considerably longer, a fact ^vllich is largely due to the 
sound management of their able mining superintendent, 
Mr. Morgan Morgans. But, in the face of their neces- 
sarily heavy and constantly increasing costs of mining, 
they too must, ere many years, succumb to the better 
quality, and eventually the lower costs of production 
and transportation of the coals of Washington Territoiy 
and British Columbia. 

Whether the hitherto unworked eastern portion of the 
Mt. Diablo coal field can, under existing circumstances, 
be worked at a profit, remains to be seen. But outside 
of this, there is no other coal field yet known in Cali- 
fornia which gives reasonable promise of being able to 
compete, to any considerable extent, w4th the northern 
mines. 

J^^either is it probable that the mines of Coos Bay 
(the only ones yet worked in Oregon), will be able many 
years longer to continue work at a profit in the face of 
the Washington Territory coals. For though the dis- 
tance from San Francisco to Coos Bay is only about 
one-half as great as it is to Puget Sound, yet the shal- 
low and often unsafe character of the bar at Coos Bav, 
the small size of the vessels which can go there at all, 
and the uncertainties which oftentimes attend the move- 
ments of even these small vessels, are such that the 
rates of freight from Coos Bay have generally ranged 
as high, and have often been actually higher than they 
were from Seattle; while it is more than probable that 
a company which owned and ran its own suitable steam 
colliers could transport coal from Seattle to San Fran- 
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oisco at a considerably lower cost per ton than they 
could do from Coos Bay. Moreover, the cost of min- 
ing at Coos Bay is greater than it is at Seattle; while at 
the same time the quality of the Coos Bay coal, for do- 
mestic purposes as well as for steam, is decidedly infe- 
rior to that of the more northern coals. * 

It is unquestionably to the mines of "Washington 
Territory and of British Columbia, that this Pacific 
Coast must look hereafter, both for its chief domestic 
and its nearest and most reliable foreign supplies of 
that indispensable necessity of all civilized communi- 
ties — a good article of coal. 
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